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ABSTRACT:

"XvSCE® 15 A DEC/X11 SOFTWARE MODULE WHICH EXERCISES A
¥SV11/VS11 GRAPHIC SYSTEM,
THE "XVSCB®" DEC/X11 MUDULE CONSISTS OF

*%% yS¥=11 INSTRUCTION SET.

®43 SPECLAL MACROS AND OPDEFS.

$s% DEVICE REGISTER ASSIGNMENTS

$33% JOY-STICK AND TIME=UUT INTERRUPT SERVICE ROUTINES,
#%3% LOUK=UP=TABLE SERVICE ROUTINES.

4%% PRUGRAM START RESTART

##3 PART 1 <=~ THE STANDARD vISUAL REFERENCE FRAME

*%¥% PAR] 2 =< THE OLD BOUWCING BALLS

38 SK1 RITO = 1 = ENABLE PART 2,

238 SKR1 BIT1 = 1 = USE TwQ MEMURY DYNAMIC MUDE.

as SR1 BIT2 = 1| = DISA8LE BELL ON BOUNCE.

ez SR2 BITO = | = KNAALE CULOR LOOKUP TABLE <VERSION Al>
53 WOTF

THE EXERCISER WILL #ORK WITH A SINGLE MEMORY CHANNEL,
EXCEPT FUR THE COMBINATIUN QF SR1 BITO=1 AND SR1 BIT1=1,THE
VSV11/¥S1l CAN HAVE UP TU FOUR SEPARATE MEMORY CHANNELS (0 THRO 3)
THUSE ARE JUMPER SELECTABLE ON THE MOOULE,TO RUN THE TEST WITH
BOTH SR1 BITO=1 AND SR1 BIT1=1,Tw0 MEMORY CHANNELS ARE NEEDED,
REFER THe VSV TECHNICAL MAMUAL (FIGURE 2-4) FOR DYNAMIC
CUNFIGURATION,

ALSO IF THE COLUR LOOKUP [S SPECIFIED ONLY ONE VSV IS
EXERCISED. THIS IS ONE bY SETTING BIT 0 OF SR2.

SHI = 0 JTEST PATIERN ONLY

SR1 1 ;DISPLAY+BUUNCING BALL+BELL

SR1 = 2 STEST PATTERN ONLY

SR1 = 3 :TEST PATTERN+BOUNCING BALL+BELL(TWO CHANNELS)
SR1 = 4 :TEST PATTERN ONLY

SR1 = 5 $TEST PATTERN+BOUNCING BALL

SKR1 = 6 $TEST PATTERN ONLY

SR1 = 7 JTEST PATTERN+BOUNCING BALL (TWO CHANNELS)

#%% PART | == DISPLAY CODE

*ss PART 2 == DISPLAY CODE

#3% ASC11l CHARACTER ADDRESS TABLE AND SUBPIX
$3% 256 LEVEL LUMINANCE (GREY=SCALE) TABLE
**3 PATCH AREA AND END

SEQ 0001

SEQ 0002
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97 REQUEIREMENTS?

98 N

99
100
101
102
103
104
105
106
107
108

POP=11/L5I=11 PRUCESSOR wITH 16K MEMURY OR MURE MEMORY
CONSOLE DEVICE (LA30,LA36,VIS0,VT100,ETC,)

XXDP + LOUAD DEVICE (RX,RP,RL,TM,0T,ETC.)

1 TO 8 VSVi1 SYSTVMS, EACh CUNSISTS UF:

M7004 [MAGE PRUCESSOR

M7062 IMAGE MEMURY (1 TO 4 CHANNELS)

m7064 CULUR LOOK=UP RAM (UPTIONAL)

vCGO04 SYNC GENERATOR wlTH CURSOR CONTROL
OISPLAY MONITOR, COLOR OR MONOCHROME (OPTIONAL)

109 PASS DEFINATIONS

110 cesccsncscasconn

111
112
113
114
118 -
116
117
118

UME PASS OF THE *XVSCB"™ CUNSISTS OF ONE ITERATION OF TEST
SEGUENCE.

119 EXECUTION TIME:

120 covovssaccrenae

121
122
123
124
12%
126

UNE PASS OF "XVSCH™ ALONE ON PDP11/34 TAKES ABOUT 10SEC.

127 - CONFIGURATIUN REWUIREMENTS:

128

129
130
131
132
133

DEFAULT PARAMETERS:
DEVADKR:172010,VECTOR:320,8R1:4, ICONST:1.

+EnbDR

VSCB DET/X11 SYSTEM RXEFCLISER M MACRO M1113 U3=¢che82 UY:43 PAGK 4

135
136 000000 1umov <v¥SCs8 »,172010,320,4,0,0,1
200000 MUDULE  140000,¢SCR ,172010,320,4,0,0,1,
JTITLE VSCu UFC/X11 SYSTE™ EXERCISER MODULE
: LUDACOM  VERSION 6 23-MAY=78
JLIS1 BIN
JEESSIAISSIBITNSLESIIIRSESSSSIHIIRINTESERSSOIINIESTEIBASRSESEIRETEESSS
00uu00 BEGIN:
009020 126 123 103 MODNAM: LASC1l /VSCB / :MUDULE NAME,
000003 102 040 M
090908 000 XFLAG: . BYTk OPEN JUSED TN KEEP TRACK UF wWBUFF USAGE
000006 172010 ADDR: 17201049 31810 VEVICE ADDR.
000010 000320 VECTOR: 32040 $1ST DEVICE VECTUR.
209012 200 BR1: +BITE PRTY4+0 :1ST BR LEVEL,
w0001} 0oo RR2: «BYTE PRTYU+0O 32M0 BR LEVEL,
000014 000001 DVID1: 0+1 JDEVICE INUICATOR 1.
000716 000000 SRit UPEN ;SwITCH REGISTER 1
000820 QOOU0Q SR2: UPEN sSWITCH REGISTER 2
000n22 000000 SR3: uPEN $SwITCH REGISTER 3
V00024 900LO0O SR4: OPEN 3SWITCH REGISTER 4
ISSARREFLEIASSELIIRRIBELSERE OISR IBSEEEERESEEE LTIV EEXSSEESESEIEISHENEEE
G00N26 140000 STAT: 140000 #STATUS 4AJRD.
g0V3i0 votuvov’ INIT: START IMUDULE START ADDK,
00un32 000222° SPUINL: “ODSP iMODULE STACK POINTER,
00uUN34  00UVOULD PASCNF: 0 iPASS COUNTER,
GuQ0036 00VOLO1 ICONT: 1 30 UF ITERATIONS PER PASS=1
000040 000000 ICOUNT: O JLOC TO CJUNT LITERATIONS
000042 000000 SOFCNT: O 7LOC TU SAVE TOTAL SOFT ERRORS
000044 000000 HRDCNT: O sLOC T SAVE [OTAL HARD ERRORS
0010046 000VOO SOFPAS: 0 $LUC TU SAVE SUFT ERRURS PER PASS
wQ0a5n 000000 HRDPAS: 0 sLOC TO SAVE HARD ERRORS PER PASS
000082 000000 SYSCNT: 0 3® OF SYS ERRORS ACCUMULATED
000US4 000V00 RANNUM: 0 JHULDS RANDUM # WHEN RAND MACRO IS CALLED
0V00%0e CONF1G:
000056 000000 RES1: ) JRESERVED FUR 4ONITOR USE
NYNV60  G0VVOQ RES2: o JRESERVED FUR MONITOR USE
000062 VO0ULO SVRO: OPEN ;LNC TO SAVE RO,
00V64 000000 SVR1: QPEN 7LOC TO SAVE RiY,
001966 000000 SVR2: UPEN $LOC TO SAVE R2,
000070 006000 SVR3: OPEN JLUC TO SAVE R3.
000072 000000 SVR4: OPEN ;LUC TU SAVE R4,
Q00974 000000 SVRS: UPEN sLUC TO SAVE RS, .
000076 000000 SVRé: OPEN ;LOC TO SAVE Réb.
V00100 0V0000 CSRA: OPEN $ADDR QF CURRENT CSR.
000102 SBABR: ;ADDR OF GUUD OATA, OR
000102 000000 ACSR: uPen sCONTENTS OF CSR.
090104 wASADR: ;ADDR OF BAD DATA, UR
000104 000000 ASTAT: OPEN iSTATUS REG CONTENTS.
000106 ERRTYP: sTYPE OF ERROR
000106 000000 ASB: OPEN JEXPECTED DATA.
000110 000000 Aa@AS: OPEN ;ACTUAL DATA,
000112 001026* RSTRT: RESTRT JRESTART ADDRESS AFTER END OF PASS
000114 000000 wdTO: OPEN ;wURDS TO MEMURY PER ITERATION
000116 000UO0 wDFR: OPEN $WORUS FROM YEMORY PER ITERATION
000320 000000 INTR: OPeN i% UF IRTERRUPTS PER ITERATION
000122 IDNUM: MUDULE IDENTIFICATION NUMBERE

000040

JREPT sPS1Z $MODULE STACK STARTS HERE.

SEQ 0003

SEQ 0004
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137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
teld
164
165
166
167
168
169
170
171
172

VSCHB DEC/411 SYSTem
*%% ySV=11 INSTRUCTIUN SET,

174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
130
191
192
193
194
195
196
197
198
199
200
201
292
203
204
205
206
207
208
209
210
211
212

000222

100000
104000
110000
114000
120000
124000
130000

002000
002000
003774
003774
002170
002500
003140

136000
137000

134000
135000
000000
000001

000002

000003
000010
000020
000059
000V60
000100
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SEQ
ALIST
JWURD O
LIST
<ENDR
MaDSP:
;"l'l‘t’C‘.."“‘t““‘l"“““.l“‘l".tl‘.““‘“““.'ll‘l‘.".'.“
: DECX MODULE FUR THE VSVell GRAPHICS IMAGE PROCESSER.
3 NOTE THAT THIS PROGRAM REQUIRES THE MACRO PACKAGE DDXCOM.Cé6.
+SBTTL
+SRTTL
JSBTTL ### DECX MODULE FOR VSV=11
+SBTTL
SBTTL .
H
; BUILD A RUN TIME WUDULE UNDER XXDP+ AS FOLLUWS:
H
: .R DXCLECR>
H i
: BLAH=BLAH=BLAN 3 GREETINGS.
H i
: SCNF/NPCCR> : CONFIGURE, NO PRUMPT,
: SMUNITOR: C<CR> : USE C MOJLTUR,
: #MDL YSCACCR> 1 THIS MODULE NAME...
H $MUL NAM2<CR> SeeeAND ANY UTHERS.
H
' SEX<CR> ; LEAVE CONFIGURE MUDE.
: $LINK DOFVINAME.BINZ [DEV:LIBNAM.LIBCCRY
; SYS SIZE: 160000<CR>
; BLAH=RLAH=BLAN ; LINKER PRUGRESS REPORTS.
H LINK DUNE
H *
;PRGSIZ= “H<LASTAD>+1  ; PRUGRAM SIZE IN 1/8K UNITS.
JNLIST Mg
.LIST  mEB
seu

+SBTTL *#%% ySvell INSTRUCTIOM SET,

JPLOTTING INSTRUCTIUNS.

CHAR= 100000 JCHARACTER MUDE.

SVEC= 104000 3SHURT VECTOR MODE,
LVEC= 110000 sLUNG VECTUR MODE.

APNT= 114000 $ABSOLUTE POINT MODE.
GHx= 120000 JGKRAPH/HISTUGRAM X MNDE.
GHYS 124000 JGRAPH/HISTOGRAM Y MODE,
RPNT= 130000 JRELATIVE POINT MOUE,

i
JPLXEL DATA FLELD <10:2> FOR THE ABOVE UPCUDES.

Lo= “B10000Y00000 JINTENSITY LEVEL O (BLACK)
NONE= Lo

ALL= L0¢<255.%4> ; MAX IS 256, GREY SCALE LEVELS.
~HITEz ALL

BLU= LOli<3bea> : OM THE GReY=SCALE, BLUE = L36...
RED= LO!<120%4> eesRED = L120...

GRN= LO!<230%4> 3 eeeAND GREEN = L23u,

BIT MAP MUDE DEFINITIUNS,

MODE 1 WITh 4 Bl[ PIXELS.
MJDE 1 WITH 8 BIT PIXELS.
PIXEL COUNT IN <830>,

H
BMl4= 136000
BM18= 137000

MODE 0 wITH 4 BIT PIXELS.
MODE 0 WwWiTH 8 BIT PIXELS.

BMO4= 134000
BMOBE 135000

;
M32= 0 : 32 SUUARE PIXEL ARRAY,
Mo4= 1 ; b4 SWUAKE.
M128= 2 s 128 SUWUARE,
M256= 3 : 256 SQUARE,
EX23 10 ; EXPAND BY 2, NO SMOUTHING.
EX4= N ; LXPAND BY 4, NO SMOOTHING.
EXSM2= 50 : EXPAND AND SMOOTH BY 2,
EXSMéz 60 ; EXPAND AND SMOOTH B8Y 4.
R256= 100 3 256 X 256 RESOLUTION.

0005

0006
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214
215
216
2017
218
219
220
221
222
223
224
228
226
227
220
229
230
231
232
233
234
235
236
23
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
2613
264
265
266

¥SCB DEC/X11 SYSTEM EXERCISER M MACRO M1113
s&s ySVe1] INSTRUCTIUN SET,

2068
269
270
211
272
273
274
275
276
217
278
279
280
281
282
283
284
28RS
286
297
208
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
3o4
305
306
Jo7

146040
146060
146100
1400136
146013
146012

150000
152000

160000
164000
165000
164001

000010
000020
170200
170140
170100

172000
171000
171400
173000
173400

174100
174100

176000
176050
176034
176036
900010
176074
1760706

000000
000400
001000
001400

000000
000400
001000
001400

100000
Q19000
002000

010000

000100

040000
020000
000100
020000
040000

00177¢
001776
000776
0v0776

001776
000776

001676
000736

000002
000002
000004

000014
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SEQ
H
SCONTRUL AND STATUS INSTRUCTIONS.
1
CUOFF® 146040 $CURSQOR (JOY=ST1CK) VIDEO OFF.
CUON= 146060 $CURSUKR VIDED ON.
CURD= 146100 SREAD JSX,JSY => DXR,0YR.
CUlM= 146016 3 INTERRUPT ON MATCH (SWITCH DISABLED).
Culs= 146013 SANTERRUPT ON SWITCH (MATCH DISABLED).
CUIOFF= 146012 JINTERRUPTS (BOTH) OFF,
SETHB= 150000 3SET GRAPH/HISTU BASE LINE.
SETCB= 152000 $SET CHARACTER BASE ADDRESS.
DJIMP= 160000 JUISPLAY uump,
DNOP= 164000 JOISPLAY NO=0P,
pPoP= 165000 $DPOP = RTS FROM CHARACTER SUBe=PIX.
SYNC= DNOPe1 PROCEED IN SYNC = DNOP + N <8:0>,
IWAITS FOR N OCCURRENCES OF VERTICAL...
3 eeeSYNC START, THEN PROCEEDS...
$e0e(16,6MS @ BUHZ OR 20M5 @ S0HZ).
ADDBAS= 10 3 UDIFFERENCE BETWEEN VSV1] BASE ADDRESSES <VERSION Al>
VECBAS=E 20 ; DIFFERENCE BETWEEN VECTORS <VERSION A1>
SwTCH= 170200 iSWITCH READ/WRITE STATUS.
CLRMEM= 170140 $CLEAR IMAGE MEMORY TO 0°'S.
SETMEM= 170100 3JSET IMAGE MEMORY Tu CURRENT PIX DATA,
STOP= 172000 $DISPLAY STOP,
SIUFFs 171000 ?STOP INTERRUPT DISABLE.
SION= 171400 7STOP INTERRUPT ENABLE.
STUPN® STUP!SI0FF $STOP, DO NOT INTERRUPT.
STOPI= STOP!S10M ;STOP AND INTERRUPT.
GX1= 174100 JSET X INCHEMENT <5:0> FOR GRAPH/HST X,
GYl= GX§ $SET Y INCREMENT <5:0> FOR GRAPH/HST X,
PROTEC= 176000 JPROTECT MEMORY (OFF),
REAL= 176040!Swe JREAD MEM (DISPLAY), SWITCH ENABLED.
WRT= 176024:!Swe $4RITE MEM (1'5 AND 0°'S), SwWITCH ENABLED
WRT1= 176026 5nk 3wRITE MmEM (1'S UNLY), SwiTCH ENABLED.
SwES 10 ? ENABLE SWITCH READ/WRITE.
RDWRT® HEAD!wkT JREAD, wRITE ALL DURING RETRACE.
RDWRTE= READIwRTI JHEAD, wRITE 1'S OURING RETRACE,
CHO= 0 iCHANNEL SELECT BITS...
CHl= 400 ?eseFOR MEMURY CONTROLG...
CH2x 1000 $eea INSTRUCTIONS (170XXX).
CHi= 1400
Jsos= CHO $JUY=STICK UNIT SELECT BITS...
JSi= CH1 JeeoFOR CURSOR CONTROLeea
Js2= Ch2 ?eee INSTRUCTIONS (146XXX),
Js3z CH3
03-FEb=82 09:43 PAGE 7
SEQ

H

t COLUP

LDUN=
LREAD=
LoIs

LSET=

GCOFFs=

LOUKeUP=RAM EQIATES

100000 ? CSR REGISTER == FUNCTIUN DONE 81T,
*B81000000000000 ;3 READ DATA FROM ADDRESS <730>,
“810000000000 3 INTERRUPT ON READ/WRITE ODONE.
“B100000G00VYV000 3 DATA REGISTER == SET ALL ADDRESSES...

JeeoWITH OATA IN <11:0>...
JeesBLUE<11:8>, GHEENCTI4>, REDC3:0>,

“81000000 3 MAINTENANCE REGISTER...
$eeeGAMMA CORRECTION OFF,

H
;OTHER USEFUL DEFINITIONS.

i
I= “B8100000000000000 s INTENSIFY VECTOR QR POINT.
MSX=® ~8100000U0Q00V00 IMINUS SIGNS FOR...

MSY® “B1000000 ?eee«SHORT FORM VECTOR DATA.

MXYS *810000000000000 SMINUS SIGN FOR LONG FORM DAT
HST= “81000000GV00006000V $USE GHX/GHY DATA AS HISTOGR
MAXXZ S511.%2 JMAXIMUM X ADDRESS (512 X 512 X 2).

MALYE MARX ISAME FOR Y.

HAFX= CMAXX/2>=1 JHALF MAX X (CENTeR SCREEN).

HAFY= HAF X ;SAME FOR Y,

MAXYSO0z 513.%2 (MAX VISIBLE Y ON S50HZ SYSTEM,

HAFYSO0= <MAXYS50/2>~} sHALF VISIBLE Y.

MAXY60% <S511.-32.>%2 3JMAX VISIBLE Y ON 60HZ SYSTEM,

HAF Y602 <MAXY60/2>=1% JHALF VISIBLE Y.

Dx= 2 JDELTA X (1 PIXEL UNIT).

DYIs DbX JDELTA Y, INTERLACED 90OE.

DYNI= DXs2 $OELTA Y, NON=INTERLACED MODE,

SETRA= 0+14 !} SET RELOCATE REGISTER WITH <1S:4>...

?...D5RC1534> BECOMES RRC1736>..,
?es.VSV RELOCATES ON 32, WORD BOUNDARY.

0007

0008
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s#¢ SPECIAL MACRUS AND OPDEFS.

309 ’ .SBTTL **s SPEC1AL MACROS AND UPDEFS.

310

3t 3 MACROS FOR ASSEMBLING VECTOR DATA,

312 3 CALLING ARGUMENIS ARE:

313 H A = INTEwSIFY BIT, "1® OUR "uU",

314 H B = DELTA X, +#/=0 THRU 1776 (76 IF SHORT TYPE).
315 H C = DELTA Y, DITTO

36 s

3117 +MACRU SXY A,R,C ;ASSEMBLE SHORT (1 wORD) DATA.
318 $I = ~B100000V00000000

N9 SX = <B%200>

320 sy = C

321 LIIF IDN <U> <A>, $1 2 0

322 JI1F LT B, 8X = <=8%200>!<*B10000000000000>
323 J1IF LT C, 8Y 3 <=C>!<*B1000000>

324 «WURD S1+SXeSY

325 +ENDOM SXY

326

327 «MACRO LXY A,8,C $ASSEMBLE LUNG (2 WORDS) OATA.
328 sI = “B100000000000000

329 $X = B

330 $Y = C

3 «IIF IDN <U> <A>, 81 =0

332 LIIF LT B, $X = <=8>!<*110000000000000>

333 JIIF LT C, 8Y = <=C>!{<*B10000000000000>

334 +WURD S1es8Xx, sY

335 <ENDM LXYy

336 H

337 $SOME HANDY =11 UPDEF'S.

338 H

339 000401 SKkP1s= BR+1 :SKIP NEXT #“ORD.
340 600402 SKP2= BR+2 $SKIP MEXT 2 #ORDS.
341 000403 SKP3= BR+3 $SKLIP NEXT 3 WORDS.
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343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
378
376
377
378
379
380
ELRY
382
383
334
185
386
387
388
389
390
391
392
393
394
395
396
397
398
399

000222
000224
0u0224
000226
000230

000232
000234
000236

000240
000242
000244
000240
000250

000292
000254
000256
0Un260

000262

000264
000266
000270

000272
000274
000276
00v300
000302
0001304
000300

000310
000312
000314
000316

000320
000322
000324
000326
000330
000332
000334

000336

172010

172012
172014
172016

172020
172022
172024

000320
00324
000330
000334
000340

000000
Q0uvo0
000000
000000

000000

600000
000000
000000

000000
000010
000010
000000
000000
900000
000000

000000
000000
000000
000000

003726
000000
000000
000000
000000
000014
000000

000000

+SBTTL #%% DEVICE REGISTER ASSIGNMENTS

i VEVICE REGISTER ASSIGNMENTS.

i

OPC: 172010 :DISPLAY PC

DRK:

DSR: 172012 3DISPLAY STATUS REGISTER (ALSO REL REG).
DXR3 172014 ;OISPLAY X POSITION REGISTER,

DYR: 172016 :DISPLAY Y POS1IT1ON REGISTER.

LSR: 172920 3 LUOK=UP=RAM CSH,

LDR: 172022 : LUOK=UP=RAM DATA REGISTER,

LMR: 172024 : LDUK=LP=RAM MAINTENANCE REGISTER.
STPV: 320 $STOP VECTUR

JSMve 324 7J0Y=STICK MATCH VECTUR.

TOTV: 330 JTIME=-OUT VECTOR

JSSVs 334 3JOY=STICK SWITCH (DEMAND) VECTOR,
LUTV: 340 3 LUT READ/WRITE DONE VECTOR,
: MISCELLANEOUS STURAGE REGISTERS.

SDPC: 0 : SAVED DPC U INTERRUPT.

SOSR: 0 : OITTO OSR

SDXR: 0 H DITTU DXR

SDYR3 0 H DITTO DYR

LUTFLG: © : 1 IF LUT (A025) INSTALLED.

SLSR: ) : SAVED LUT STATUS.

SLDR: 0 H DITTO DATA.

SLMR: ] H DITTO MAINT,

FlbX: 0 3 FRAME INDEX COUNTER (FOR PART 1).

FCD: 8. 3 FRAME CHANGE DELAY COUNT...

FCD1: 8. ?eedlS DECREMENTED HERE.

ADDRX: 0 t CURRENT BASE ADORESS

VECTXX: O ; CURRENT VECTOR ADDRESS

DEVON: © 3 CURRENT DEVICE CHECK MASK

DIVCHK: 0O 3 USER SPECIFIED DEVICE MASK

TO: o ; SOME TEMP REGISTERS,

T13 0

T2: 0

T3: 0

VADDR: DBEGIN : DISPLAY CODE VIRTUAL ADDRESS.

PADDR: 0 : CONVERTED TU PHYSICAL HERE...

EABITS: 0 FeessWITH EA BITS HERE <5:4>.

DSTRT: 0 : DISPLAY START (CLEAR) DISPATCHER.

DLOOP: O 3 DISPLAY LOOPING DISPATCHER.

RELOC: SETRR 5 PLUS RELOCATION BITS [N <15:4>,

RELOK: © 3 NUN=ZERO (CAN'T RUN) IF RELOCATION...
3eesBOUNDARY IS NOT A MULTIPLE...
$.e00F 1008 (32, WORDS).

BADPAD: O : PHYSICAL ADDRESS WHICH CRUSED...
;

.+« "RELOK® TO BE NON~ZERO.

<VERSION
<VERSION
<VERSION
<YERSION
<VERSION
<VERSION

Al>
A1>
Al>
Al>
AL>
Al>

SEQ 0009

SEQ 0010

—
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#8% DEVICE REGISTER ASSIGNMENTS

400 000340 000000 TEMPS: O
401 000342 000000 TEMPC: O
402 0ovo04 MEMERRS4

VSCH DEC/X11 SYSTEM EXERCISER M MACRO M1113 03=-FEB=82 09343 PAG
3% JOY~STICK AND TIME~OUT INTERRUPT SERVICE ROUTINES,

404 LSBTTL *#& JOY=STICK aNv
405 1
406 ; JOY-STICK INTERRUPT SER
407 :
408 000344 MATCh:
409 000344 - SWITCH:

000344 000004 000000° 000352° PIRUS,BEGIN,1$
410 000352 004767 000074 182 JSR PC,SAVDPU
411 000356 000240 000240 240,240
412 [
413 3
414 s
44 :
416 000362 00UIe7 001424 Jup KESM
17 ;
410 ; DISPLAY TIME=UUI MEANS
419 :
420 000366 TINOUT:

000366 000U04 000000° 000374 PIRUS,BEGIN, 1S
421 000374 004767 000052 152 JSK PC,SAVOPU
422 000400 104401 000000' 000420° ¥SGs,BEGIN,2s
423 000406 046767 177672 177702 ¥1C DEVON, T3
424 000414 000167 000406 JuP RESTRT
425
426 0U0420 045 040 040 28: LASCIZ 'S VSCAO

000423 126 123 103

000426 101 060 040

000431 055 055 040

000434 104 120 125

000437 040 124 113

000442 115 105 055

000445 117 125 124

000450 045 000
427 JEVEN
428 ' -
429 ; COMMON ROUTINE TD SAVE
430 ]
431 000452 017767 177544 177572 SAVDPU: MOV 4UPC, SDPC
432 000460 017767 177540 177568 MOV @USR, SDSR
433 00U4b6 017767 177534 177562 “0¥ AUXR, SOXK
434 000474 017767 177530 177556 MOV 8DYR,SDYR
435 000502 000240 240
436 000504 000240 240 '
437 000506 000240 240
438 000510 000207 RTS pC

PAGE 9=1

}STURE TEMP PS
:STORE TEMP PC
INON EX1ST MEM TRAP

E 10

TIME=QUT INTERRUPT SERVICE ROUTINES.

VICE.

: QUEUE UP [0 CONTINUE AT 1% AND RTI
? SAVE REGISTERS...
TeooARD THATS ALL (FOR NOW).

3 RESUME AND EXIT.

TROUBLE == ulill.

} QUEUE UP TN CONTINUE AT 1§ AND RTI
; SAVE REGISTERS.
ASCI1l MESSAGE CALL
CLR 1THIS UNE FROM MASK
; GET THE NEXT ONE

<<VER 8>>

== DPU TIME=QUTS'

DPU REGISTERS,

i SAVE ALL DPU REGISTERS,

AND ANYTHING ELSE we MIGHT NEED.

SEQ 0011

SEQ 0012
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**% LOOK-UP=-TABLE SERVICE ROUTINES.

440

441

442

443

444

445 000512
000512

446 000520

447 000526

448 000534

449 000542

450 000540

451 000554

452

453 000560
000563
000566
000571
000574
000577
000602
0008095
000010
000613
000616
000621
000624

454

455

456

457

458 000626

459 000634

460 000042

461 000646

462 000652

463 000656
00n656

464 000664

465 000670

466 000672

467

468

469

470 000874

471 000702

472 000710

473 ov0714

474 000710

475 000722

476 000726

477 000732
000732

478 000740

479 000744

480 0V0746

481 000750

VSCB DEC/X11 SYSTEM EXEHCISER M MACRO M1113 03-FeB=82 09243 PAGE 11-1

000004
017767
017767
017767
000240
104401
000167

04s
126
101
055
125
130
103
104
125
111
105
125
045

012777
0127177
012700
012077
104400

000004
105777
001366
000431

012777
012777
042700
005001
012702
010177
104400

0000V04
105777
001404
005302
001364

000000' 000520
177506 177536
177502 177532
177476 177526
000240

000000' 000560
000246

040 040
123 103
060 040
055 ‘040
116 105
120 105
124 105
040 114
124 040
116 124
122 122
120 124
000

000656' 177414
002000 177370
015112
177362
000000

000000' 000664"
177342

000732 177346
002000 177322
177356

000020
177306
000000"

000000° 000740°
177266

#3838 LOOK=UP=-TABLE SERVICE ROUTINES.

482 000752
483 000754
484 00075s
485

486

487

488 000756
489 000762
490 0V0770
491 000776

060001
000760

005077
012717
012777
000207

1772%0
000100 177246
000512 177252

SEQ 0013
JSBTTL *##% LOOK=uP=TABLE SERVICE ROUTINES.
s NOKMALLY, Wk DON'T EXPECT ANY LUT INTERRUPTS.
3 REPORT AND RESTART IF WE GET UNE.
i
UNXLI:
PIRQS,BEGIN, 1S ; WUEUE UP TO CONTINUE AT 18 AND RTI
183 MOV BLSR,SLSR ; SAVE LUT REGISTERS,
MOV @LDR,SLDR
MOV WULMR, SLMR
240,240 3 IN CASE WE NEED SOMETHING ELSE
MSGS ,BEGIN,28 3ASC11l MESSAGE CALL
JMP RESTRT 7eseAND RESTART,
28: LASC1Z '% VSCA0 == UNEXPECTED LUT INTERRUPTS'
LEVEN
7 BLAST A 256 LEVEL GREY=SCALE FRUM THE DATA IN "LUMTBL".
GRASCL: MUV #2s5,8LUTV ; SET DUNE VECTOUR.
MOV sLD1I10,RLSK ; INTERRUPT AWD ADDR 0.
MOV sLUMTBL,RO TABLE ADDRESS.
182 MOy (RO)+,8L0R FlLL THE LUT RAM.
EXITS ,BEGIN FEXIT TO MONITUR, MODULE WAIT FOR INTERRUPT.
2s:
PIRYS,BEGIN, 3S QUEUE UP TN CONTINUE AT 35 AND RTI
3s: TSTH BLSK LUT RAM FULL 2?
BNE 1s ¢ NO, LOOP,
BRr BLXIT ? YES, RETURN,
¢ BLAST té SHAULS UF THE BASIC CULOR IN (RO).
iV
SHADES: MOV #3s,4LUTV 7 SET wRITE DONE VECTOR.
MOV sLL1!0,eLSR 7 ADDR 0, INTERRUPT wHEN DONE.
BIC #°C42%,RU : SET DIMMEST SHADE THIS COLOR,
CLR Rl 7 1ST SHAODE IS ALwWAYS BLACTK.
182 MOV #16.,K2 ; 1o WORDS 7/ SHADE.
28: MoV R1,3LOR ; WHITE A whRD,
EXLTS ,BEGIN SEXET TO MUNITOR, MODULE WAIT FOR INTERRUPT.
3s:
PIRUS ,HEGIN, 4S : WUEUE UP D CONTINUE AT 4S8 AND RTI
4s: TSI8 WLSK 3 LUT RAW FULL 2?
BEG 58 s EXIT IF SO,
PDEC R2 ; THIS SHADE DOWE ??
BNE 28 : NOT YET, LOOP.
SEG 0014
ADD RU,R1 ; YES, INZREMENT THE SHADE,...
BR 1s 14eoAND LOUP,
582
H
; COMMON EXIT FRUM EITHER PATTERN,
BLXIT: CLR $LSR ; CLEAR STATUS...
MOV $GCOFF ,aLMR 3 eeesGAMMA CURRECT OFF...
MOV SUNALL,@LUTY 2..-RESET VECTOR...
RTS rC 5eeeAND RETURN.



vSC8 DEC/X11

SYSTEM EXERCLISER

*3% PROGRAM START-RESTART

493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
soe
509
510
511
512
513
514
515
516
517
518
$19
520
521
522
523
524
525
526
527
528
529
530
s
532
533
534
535
%536
$37
S38
539
$40
541
542
543
544
545
546
547
S48
549

VSCB DEC/X1t SYSTEM EXERCISER M

001000
001000
001006
001010
001016
001020

001020
001026
001034
001v42
001042
001050
003056

001064
001070
001072
001076
001102
001104
0031112
001114
001122
001130
001134
001136
001140
001140
001144
001150
U03152
001156
001162

Q011064
001170
001172
001176
001202

001204
001210
0v1214
001220
001224
0vi226
001232
001234
001240
001242
001240

032767
001404
012767
0V041}
016767

016767
016767

012767
016767
010767

005767
001002
104410
005707
001736
036767
001012
062767
062767
006367
001721
000757

016700
u12701
010021
n62700
020127
001372

016700
010041
062700
020127
001372

016700
116701
042701
012720
010120
012720
010420
012720
010120
012720
010120

000001
00000t
176770
177204
177256
000001
176732
176726
177210

000000°"
177202

177174
ooouto

000020
177150

177134
000222

000002
w00240°'
177112
000004
000252

177030
176576
177437
002022
000344
000366

000344

$3%8 PROGRAM START-HESTART

550
551
552
5%3
554
558
556
557
558
559
500
S$61
562
563
Se4
565
566
567
568
569
570
LX)
572

001250
001254

001256
001260
001262
001264

001272
001300
001300
001314
0011322
ou132e
001334
001336
001342
001350
001350
001356

001364

012720
010120

005227
17177177
001040
013767

013767
012737
013737
042737
005067
032767
(X UL
005717
012761

016737
016737

000912

0v0004

000006
003362°
1771776
177437
176734
000001

176670
LODT DA

1767066
176756

MACRG #1113

177012
177279
177270
177252
177252
177234

177222
177216

177174

177156
177182

MACRU M1113

177050
177040
000004
000006
000006

176404

176712

000004
000006

03=FEB*d2 09143 PAGE 12

«SBTTL ##% PRUGRAM SIART-RESTART
:

: INITIALIZE DISPLAY ADDRESSES,
3 BLAST ThE LUT (IF II'S {HERE),

:
START:
182
RESTRI:

UNE:

RESTRA:

7782

LUTIN:

BIT #1,SR2

BEW 131

MOV #1,D1VCHK

BR 3

MOV OvILL,T3

mOv T3,01VCHK

MOV T3, 2

MOV "1,DEVUN

MOV ADDR, ADDKX
MOV VECIUR, VECTXX
TST DEIVCHK

BNE 11s
ENDS,HEGLN

ST DEVON

BEQ START

BIT DEVUN,DIVCHK
BnE Tos

ADD $ADDHBAS,ADDRX
ADU SVECBAS, VECIXX
ASL DEVON

BEW START

B8R 17s

MOV ADDRX,RO

MoV SOUPC,R1

MUY RY,(R1)¢+

ADD #2,K0

Ccup R1,85Tey

BNE 1s

MOV vECTXX,RO

MOV RO, (R1)+

ADD 44,Ru

(o 14 ®1,sLUTVe2
BNE 28

nov STPV, k0

MOV 8K1,RY

8IC $“C340,R1

MUV 5TOP1, (RO)+
MOV Kl,(RU)+

MUV WMATCH, (RO)+
MOV R1,(RO)e

MoV CTIMUUT, (RO) ¢
MOV Hl,(RO)e

“ovV SSWLITCH, (RO)+
MOV R1,(RO)¢

MOV
MOV

INC
-1

BNE
MOV

"0V
MgV
oV
BIC
CLKR
BIT
BEQ
TST
“OoV

MoV
MOV

03=Feb=82 09:43 PAGE 12=1

SUNKLI, (Ru}e
Rl, (Hu)+

(PCle

1s
BEMEMERR, TEMPC

@SMEMERR+2, TF.MPS
BTRY1,88MEMERR

#aPS, PUMEMERR+2
$177437,88MEMERR+2

LUTFLG

81,SK2

3s

$LSR

81, LUTFLG LY

TEMPC, Q¢MEMEKRR
TEMPS, @8 MEMERR+2

AND VECTORS.

H

H
H

;STURE ADDRESS AT NON EXISTANCE

USING CILOUR LOOKUP

NO

YES= FURCE ONE DEVICE

GET MASK AND SAVE IT

PUT MASK INTO wORK LOCATION
ALSO INTO T2 CUUNTER

START CHECK AT DEVICE 1

SET DEVICE START ADDRESS
ANU VECIUR START

ANY DEVICE TO TEST

YES

ALL MODULES TESTED

YES RESTART FROM THE TOP
1S TH1S MODULE ON

YES USE IT

ELSE STEP TO NEXT ONE
AND VECTOR

IF ALL DUvE RESET TO TOP

GET KASE DEVICE ADDRESS.
SET REGISTER ADDRESSES.

END UF ADDRESS BLOCK ??
BR IF NJT.

YES, SET VECIOR AUDRESSES.

LY

{ES, SKET DPU VECTURS,...

ceeAND PRIODRITIES.

SET STUP...

«oeMATCH, oo

ese TIME=OUT, ..

+AND SWITCH VECTURS.

SET LUT DONE VECTOR.

AUT(=S1ZE FNR LUT INSTALLED.
UNCE=tNLT SWITCH.

IMEMURY TRAP (TEMPARARY)}

:STORE PS

JNON EXIST MEM IRAP HERE

H
H
;
;
H
H

$GEI CURRENT PS

sCLEAR UNWANTED BITS
ASSUME NO LUT INSTALLED.
USING CUOLUR LUUKUP

TRAP AND RESTART I1F 0 LUT.

OTHERWISE, SET LUT AVAILABLE,

RECOVER ERRVEC PC

<VERSION At>
<VERSION Al>
<VERSION Al>
<VERSION Al>
<<VER B>>

<VERSION Al>
<<VER B>>

<VERSION A1>
<VERSION A1>
<VERSION A1>

<VERSION Al>
<VERSION Al1>

<VERSION A1>
<VERSION Al>
<VERSION Al>
<VERSION A1>
<VERSION Al>
<VERSION A1>
CYERSION Al>
<VERSION Al>

<VERSION Al>
<VERSION Al>

<VERSION Al>

<VERSION Al>
<VERSION Al>

CVERSION Al>

8EQ 0015

SEQ 0016
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#25 PROGRAM START-KESTART SEQ 0017
574 :
575 3 NOW COMPUTE ANY RELUCATION OFFSET BASED ON:
576 : OFFSET = PHISICAL = VIRTUAL
577 '
578 ; VSV RELOCATES ON 32. WORD (100 BYTES UCTAL) BOUNDARIES,
579 3 IN THE TRADITIONAL KT STYLE,
580 : DURING PROGRAM HELOCATIUN (IF ENABLED), PACS5:0> AND VA<5:0>
581 ; SHOULD BE IDENTICAL. IF NOT, THE RELUCATLON PROCESS DIDN'T
582 ; WORK RIGHT. TELL THE MAN, BUT DON'T TRY TU RUN ANYTHING.
583 001364 SETUP:
584 001364 012767 004154' 010730 MOV s5UBL1,ACAT+2  ; SET SUBROUTINE CALLS...
595 001372 012767 005132' 010724 OV #SUB.2,ACAT44  J...IN VIRTUAL CHAR...
586 001400 012767 012270' 010720 MOV 4SUB.3,ACAT+6  3...ADDRESS TABLE.
587 001406 012767 003726°' 176704 MOV $OBEGIN,VADDR 3 CONVERT VIRTUAL 1U PWYSICAL.
588 001414 104415 000000’ 000320’ GETPAS,BEGIN, VADDR ?GET PHYSICAL ADDRESS FROM 16=BIT VADDR
589 001422 016701 176674 MUV PADDR, R1
590 001426 042701 000077 BIC #77,R1 1 PACISI6> => Rl
591 001432 016700 176666 MOV EABLTS, RO ; PACITil16> => ROCS5:4>,
592 001436 000300 SAAB RO
593 001440 006100 ROL KO
594 001442 006100 RUL Ry ; PAC17:16> => ROCI5:14>,
595 001444 006001 ROR Rr1
596 001446 006001 ROR Rl
597 001450 050001 BIS  Ku,R1 : PACI716> => R1C15:4>,
598 0U1452 016700 176642 OV VADDR, kO
599 001456 042700 000077 BIC 77,0 + VAC1S:16> => RO,
600 001462 000241 cLe
601 001464 006000 ROK RO
602 001466 006V0U ROR KU 3 VAC1536> => RO<C13:4d,
603 001470 160001 Sub RU, R1 ; PHY = VIRT = RELOC.
604 001472 052701 000014 B1S FSETRR, R1 ; MAKE SETRR INSTRUCTION...
605 001476 010167 176630 NOV R1,RELOC ?...FOR DSR (RR REGISTER)...
606 001502 016767 176612 176616 #ov VADDR,DSTRT 7.u.AND VIRTUAL START FOR DPC.
607
608 001510 005067 176620 cLr RELUK ; NUW, ASSUME RELOC IS VALID.
609 001514 016700 176602 g PADOR, RO
610 001520 166700 176574 Subs VADDR, RO
611 001524 042700 177700 BIC 2°C77,R0 ; PAC510> = VACS:0> 277
612 001530 001414 BEU 15 : wE'RE OK IF 50.
613 001532 005167 176576 com RELOK : NO, INHIBLT START=UP.
614 0UI536 026767 176500 176572 cup PADDK,BADPAD  ; SAME PA AS LAST TIME 2?7
615 001544 001406 BEW 1s : YES, DUN'T REPORT AGAIN,
616 0U1540 016767 176550 176562 MOV PADUR,BADPAD 5 NU, SAVE THE BAD NUMBER...
617 001554 104401 000000°' 001564° MSGS,BEGLIN,CANT ;ASCI1 MESSAGE CALL
613 001562 000423 18: 8R PARTI .. AND FALL THRU.
619 ¢ "RELUK" NUW=ZERQ W1LL CAUSE...
620 $eeeUS TO "ENVIT", SUUNER DR...
621 feseLATER, WE'LL RESTART AND...
622 f.4.GET A NEW RELOCATION VALUE,
623
624 001564 045 040 040 CANT:  .ASCIZ 'S VSCAO == BAD RELOCATLON BOUNDARYN'
001567 126 123 103
001572 101 060 040
001575 455 055 040 .
001600 102 101 104
001603 040 122 108
001606 114 117 103

VSCB DEC/X11 SYSTEM EXEKRCISER M MACRO M1113 03=-FER=42 09343 PAGE 13-}

#8% PROGRAM S[ART-RESTART SEQ 0018

001611 101 124 111
001614 17 . 116 040
001617 102 17 125
001622 ile 104 101
u01e825 122 11 045
001630 Q00

625 «LVEN
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88 PART 1

627
628
629
630
6131
632
033
634
635
636
637
638
639
640
641

642
643
644
645
646
647
648
649
650
651
652
693
654
655
656
657
658
659
660
661
662
663

664
665
666
667
668
669
070
671
672
673
674
675
670

001632
001636
001640

001644

001052
001660
V01660
001074
001702
008702
ovi706
001212
00171s
Q01720
001724
Qui726
001732
001740
001746
001754
001762
001770

001774
002002
002010
002012
002016

002022
002022
002030
002034
002040
002042
002050
002054
002060
002062
V02064
002000
002070
002072
002074

005767
001402
Qunie?

013767

013767
012737
016777
016777

104407
104407
005777
100371
005707
001402
0va7e?
016737
016737
012777
16767
062767
005067

016767
016777
000402
005277
104400

000u04
004767
005367
001360
062767
016700
000170
001632°
002076
v02100"
vo2116"
002130°
002224*
002354

176476
000620
000004 176470
000006 176460
003404°' 000004
176440 176330
176426 176320
000000°
000000
1703006
176336
176674
176404 000004
176374 000006
002022 176264
176346 176346
000020 176340
176276
176274 176274
176322 170212
176204
000900
000000 002030
176416
176236
000002 176222
176216
002060

03=FEB=82 09:4)
e THE STANUARD VISUAL REFERENCE FRAME

PAGE 14

SEQ

== THE STANDARD VISUAL KEFERENCE FRAME

3 CLEAK SCKEEN, BLAST LUT (OPTIONAL) AND START DISPLAY.

«SBTTL 3%% PART 1

i

PART1: TSI RELUK
BEQ 1s
Jmp VUNEZ

182 MOV w$MEMERR, TEMPC
MOV ABMEMERR+2, TEMPS
MOV S TRP2, RAMEMERR
MOV HELUC,AUSR
MOV DSTRT,#DPC

28:
BREANS ,BEGIN
BREAKS ,BeGIV
TS1 BDSR
8PL 28
TST LUTFLG
BEW is
JSK PC,GRASCL

3s: MOV TEMPC,RBMEMERR
MOV [EMPS, 4sMEMERR+2
MUV #STOPL,aS5TPV
MOV DSTRT,OLUUP
ADD
CLR riDX

NEXT: MOV FCD,FCO1
MOV VLULP, 8DPC
SKP2

RESM: INC wOPC
EXITS,BEGIN

~e ve v

sStTuP

VSCHB DEC/Xii SYSTEM EXFRCISER M MACRG Mi11)

#8883 PART |

618
679
°80
681
682
683
684
68S
686
o687
688
689
690
691
692
693
694

695
696
697
698
699
700
701
702
703
704
708
706
707
108
709
710
711
712

713
714
715
716
n?7
718
719
120
721
722
723
724
725
726
727
728
729

002076
002104
002106
00z114
002114e
002124

002130
uo2134
202140
002144
002146
002152
002154
ve160
0v2164
002166
002170
002172
002174
002202
102206
002212
002220

002224
002230
002234
0u2240
002244
002246
002252
0v2254
002260
002264
302260
002272
V02274
002300
002302
002306
002310
002314
002310
002322
002324
V02330
002334
002336
V02342
002350

0627617
000403
062767
000403
062767
000167

012700
012701
012702
000407
032701
001004
104407
104407
010220
005020
005301
001365
016767
006267
006267
V02767
000167

012700
Q12701
012702
012703
000407
032701
001004
104407
104407
010120
012720
010220

012720.

005020
062701
010120
012720
010320
012720
005020
062701
v32701
001344
012720
062767
000167

0U0110 176224

U00140 176214

000310 176204
177644

005132
000400
1717177

000077

000000
000000°*

176074 176074
170070
176004
000319
177556

176110

005132
112000
000500
020500
000077

000000
000000

040000
000002
000004
040000
000002

000004
0017177

165000
000060
177420

175760

~= TH¥ STANDARD VISUAL REFERENCE

:
3
FR

2
FRI
FRr4

FRS:

18:

FR6:

28:

1:

; s%% NOP TU DEBUG 38
: RELUC INVALID, CAN'T RUN.

JSTURE ADODRESS AT NON EXISTANCE
SMEMORY TRAP (TEMPARARY)
ISTORE PS
SNON EX1ST MEM TRAP HERE
; SET RR REGISTER.
3 CLEAR SCREEN RAMS,

STEMPORARY RETURN TO MURITOR..o.
STHEN CUNTINUE AT NEXT INSTRUCTION.

3 BLAST THE LUT.

sRECUVER ERRVEC PC
RECNVER PS

3 SET DPU STOP VECTUR.

$LUOGO=DBEGIN,DLOOP ; SET 1ST FRAME AULDRESS.

RETURN HERE UN STJP INTERRUPT.
CHANGE FRAMES AFTER A SUITASLE DELAY.

PIRYS ,BEGIiN, 18

JSR
DeC
BNE
ALD
MOV
JMp
PAKT1
FR2
Fr3
FR4
FRS
¥Ro
HUES

03=Fr8=82 09:43

FRAME

ADD $UCIGNS=LDGO,DLO0P
SKP3
ADD
SKP3
ADD #GRX~GRY,0LOUP
Jup NEXT
gV SUBUH R, RO H
MOV 1256, .81 H
MUV a=1,R2
BR 2s
81T $17,R1 H
BNE 2s H
BREAKS ,BEGIN H
BREAKS ,0EGIN H
MOV N2, (Ru)+ :
CLR (rO)+ H
DEC K1
ANE 15
MOV FCD,FCDL
ASR FCo1
ASR FCol
ADOD #814~GRX, OLUOP
JMP NEXTeo
LD SUBUF K, RO :
nov sLYECILO,RY
*IV #500,K2
MOV - 84XY{500,R3
B8R 2s
81T $77,R1
BNE 28
BREAKS ,BEGIN
BREAKS ,BEGLIN
L Ri,(KO)+
L' #110, (RO
MOV R2,(ROYe
MOV 12,(RU)+
CLR (RUI+
ADD €4,R1
»ov Ri,(KO)+
MOV $110,(KO)
MOV R3,(RU)+
OV $2,(RO)+
CLR {RO)+
ADD - %4,R1
BIT ®1777,RY
BNE 1s
MUV FOPOP, (RO ¢
ADD $BARS=B14,ULOOP
Jup NEXT

PC,SAVDPY
+CDY
NEXT+6
$2,F1DX
FIDX,HO
@28 (RO)

PAGE 195

3 INLIT FRAME INDEX.

: SET/RESET FRAME CHANGE DELAY.
¢ START/RESTART DPU...
PeesDR, .0
$eesRESUME,
JEXIT TJ MONITUR, MUDULE WAIT FOR INTERRUPT.

3 QUEUE. UP TN CONTIMUE AT 18 AND RTI
: SAVE 0PV REGISTERS.

3 CHANGE DELAY EXPIRED 2?2

3 NOT YET, LOOP UN THIS FRAME.

: YES, BUMP INOEX,..

seeAND CHANGE FRAMES.
FRAME 1 (CLEAR AND LDGO).
(OCTAGONS).
(GRAPH/HISTU Y).
(GRAPH/HISTO X).
(BIT MAPS).
(COLUR BARS).

CULJIRS (DPTIONAL).

crawNn

CHANGE

SEQ

SET UP SEWUENCE FOR EACH FRAME.

ADJUST TO FRAME 2,

BGRY=OCTGNS,DLOUP ; ADJUSE IO FRAME 3.

; ADJUST TO FRAME 4.

FRAME 5 REUULIRES 1HE BUFFER.
SeT UP TO FILL IT.

BREAR EVERY 64 TIMES...

«eS50 #E DUN'T HOG THE CPU,

TEMPORARY RETURN TO MUNITOR....
THEN CONTINUE AT NEXT INSTRUCTION.
FILL BLIT MAP BUFFER #1TH...

«+ALTERNATE 1'S AND 9°'S.

LUOP 'TIL DOUNE.
ADJUST FRAME DELAY...

¢ ADJUST ADDRESS TO FRAME S,

FRAME 6 REQUIRES THE BUFFER,

7 500 Y VALUE,
3 =500 Y VALUE.

; BREAK ONCE [N A WHILE...

SeesbLIKE BEFORE,

s TEMPURARY RETURN TO MUNITORe...
HEN CUNTINYE AT NEXT INSTRUCTION,
SET VECTUR!L...

eXaoa

eot¥,

3 MOVE UVER l...
JossAND INCREMENT ThHE LEVEL.
: SET VECTUR!L+4

veeXeao

se=faee

3 MUVE UVER...
?eseAND INCREMENT LEVEL AGAIN,

5 LOOP 'TIL ALL LEVELS SET.

3 THEN, TERMINATE THE BUFFER,
3 ADJUST TO FRAME 6 ADDRESS.
fessAND DO (T,

0019

0020



VsCB DEC/X11
$%& PAKT |}

731
732
733
734
735
736
737
738
739
740
741
742
743
744
745

746
747
748
749
750
751
752
753
754
755
756
757
758
799
760
761
762
763
764
765
766
767
768
169
170
771
772
173

774
775

VSCB DEC/X131 SYSTEM EXERCISER ¥ MACRO M1113

#33% PART 2 «= THE (LD BOUJCING BALLS

7
176
779
780
781
182
783
784
785
786
787

788
789
790
791
792
793
794
795
7190
797
794
799
800
301
n02
RO3
804
ROS
806
807
808
809
810
811
812
813
414
819
R16
17
At8
819
820
821
R22
823
424
825
B26

002354
002360
002362
002366
002370
V02372
002376
002404
002410
002414
002414
002420
002424
002430
002432

002434
002430
202440
002442
002444
002446
002450
V02452

002454
002462
002404
002472
002474
002500
002506
002910
0U25106
002524
002532

002536
002536
002542

002536
002554
002554
002560
002564
002570
Vaz572
002576
002690
002004
002612
002020
QU2n26
YU2e32
002636
[ PLEP]
002646
002652
002650
0U?2062
0126606
002674
002702
002706
002712
002716
0021722
002726
002732
002736

002742
002750
002756
002764
092766
002774
003002
003004
003012
uulnie
003020
003020

005767
0014135
012705
012500
001431
004767
016767
oub367
006367

108407
104407
005367
001371
QLL75S

007400
000017
007417
00UV360
007760
000377
007117
000000

032761
[T RCR D]
046767
001421
006367
032767
001403
062767
062767
062767
0001867

104413
000167

016777

104407
104407
005777
100371
005767
001402
004767
012767
012767
012767
004707
010167
QuaTe?
01u167
004707
010167
004767
010167
012767
012707
004707
010167
Qudre?
010167
004767
01uie?
004767
010167

016767
062767
032767
001007
062767
012767
Q00414
016717
005777
100375
062767
012767

175702

002434

176276
175672
175666
175662

000000
000000
175646

009001
175614

175604
000001

900010
000010
000020
176326

000000
176260

175554

000000°*
000000"
175434

175464

176022
002000
V00200
V01600
000456
007340
000446
007332
000436
007332
000426
007324
000004,
000030
000402
000624
000372
000616
000362
000610
000352
000602

175360
006210
0000602

000012
164002

175320
175206

0U003s
170340

SYSTEM EXBRCISER M MACRU M1113
== THE STANDARD VISUAL REFERENCE FRAME

1715672

175334

175622

178312

175562
175554
175550

175446

175500
000536
000532

Q0v462
000456

175360
175352
175032

175334

407256

175210

175302
007224

T ve v va ve v

UES:

183

252

3s:

PR

ONE 1 :

DONE2:

2s:

PASS?:

.SBTTL
.SBTTL
«SRTTL
+SBTIL
+SBTTL

D v ve v

ART2:
$:

283

TH1S

NOwW [F LUT IS TIrERE,

U3-FEB=82 09:43 PAGE 16

REBLAST IT TO DISPLAY
16 SHADES UF EACH UF THe NTSC BASIC COLORS.
DISPLAY 1S STATIC (STOPPED) DURING THIS PHASE,

TST LUTFLG
BEW UUNEL : BYPASS IF NU LUT AVAILABLE.
MOV #3S,RS : CULOk TABLE ADDRESS.
MOY (rYS)¢+,RO ¢ 13T/NMEXT COLOR.
BEQ LONEL ;3 MR IF END OF TABLE.
JSR PC,SHADES : BLAST If.
MOV FCD,#C1
ASL ECOL 3 EXTEND [HE DELAY TIME,
ASL FCDL
BREAKS ,BEGIN ;TEMPORARY RETURN TO MONITOR.eee
BREAKS ,BeGIH #THEN CONPINUE AT NEXT INSTRUCTION.
DEC FCD1
BNE 25 ? DELAY..o
BR 1s s eesAND LOODP fHRU ALL COLORS.
7400 i BLUE
oul7 3 RED
7417 ;7 MAGENTA
0360 3 GREEN
7760 3 CYAN
0377 : YELLUw
11717 ; WRITE
] ; BLACK (Enb)

1S A CUMMUN "ENO<1TERATION" POULINT FOR BOTH PARTS.

BIT $B1TO,SR1

BKE PART2

81cC DEVUN,T2

BEY PASS

ASL DevUnl

BIT #1,SK2

BEQ 28

ALD $10,AVDRX

ADD $ADDBAS, ALDKX
ADD #VECBAS, VECTXX
JMP HESFRA
ENDITS,BEGIN

Jme RESTRT

03-FEB=82 093143 PAGE 17

PART 2 ENABLED 22
DO 1T 1IF SO.

DUNME ALL MUDULES? <<VER B>>
YES SIGNAL EQP <<VER B>>
SELECT NEXT MODULE <VERSION Al>
USING COLOR LOUKUP? <<YER B8>>
NO! <<VER B>>
FOUR MORE CSR'S THEN <<VER 8>>

GET ~EW ADDRESS
PLUS VECTUR
DO NEXT UNE

<VERSION A1>
<VERSIUN Al1>

$SIGNAL END OF [TERATION.
;GO FUR MURE <<VER B>>

#3% PART 2 <= THt OLD BOUNKCING BALLS

5
=y
L2 2Y

SKR1 BlTO
SR1 »1TY
SK1 BIT2

1
1
1

DISPLAY TwO OCTAGUNS FLOATING
BOUNCE THEM UFf THE wALLS AND

ENABLE PARC 2.
USE wPITE=IN=RETRACE MUDE.
DISAnLE BELL 0N HOUNCE,

ANUUND AT RANDOM,
“CRASH"™ IF THEY TUOUCH.
: CLEAR SCREEW (R/w MODE).

; TEMPURARY RETURN TO MONITOR....
;THEN CUNTINUE AT NEXT INSTRUCTION.

; SETUP DEAI) MAN TIMER <<VER 8>>
JSEL LIMITS FNOR ORIGINS,

JNEN URIGIN, RED BALL.

New ORIGEN, GREEN BALL,

JSET LIMITS FOR DELTAS.
JBALL 1, DELPA X...
JeseAND Y,

IBALL 2, DITTU.

¥81=DBEGIN,DLOUP : INIT STARTING ADURESS.

MOV USTRT, RDPC
HREAKS ,BEGIN
BREAKS,BEGIN

TST 4LSK

BPL 1s

ST LUTF LG

BEQ 8

JSR PC,GRASCL
MOV #2000, T1
MOV #200,L0LI%
MOY #1600, HILIM
JSR PC, KAND
MUV R1,Hk

JSR PC,RAND
MoV R1,RbB+2
Jsg PC,RAND
MOV R1,G8B

JSR PC,RAND
UV Rl,GBe2
MOV #4,L0LLIM
MUV B30,HILIM
JSR PC,RAWD
MoV R1,0X1

JSR PC, RAND
MoV RE,DX1¢2
JSR PC,NAND
MOV R1,VUX2

JSR PC,RAND
MOV R1,0X2+2
Muv DSTRT,DLOOP
ADD

BIT #8IT1,SR1
BNE 3s

ADD s81A-81,DLOOP
4OV #SYnNC+1,B84
HBR 4s

MoV OLOOP,RDPT
TSI BUSR

8PL =4

ADD 1B2=-81,0L00P
MOV

; DYNAMIC MUDE (DEFAULT) 2?7

i BR LF WOT S0,

: NU, ADJUST STARTING ADDRESS...
:e.oAND OPCUDE FOR R/W MODEg

: DYNAMIC, RECONFIGURE IM'S,
; wAIT FUR DPU STOP.

; ADJUST STARTING ADDRESS,..

$SWTCH!CLRMEM,B4 ;...AND OPCODE FOR DYNAM MODE,

SEG 0021

SEQ 0022

Py



VSCH DEC/X11 SYSTEM EXLRCISER ™

828
929
a30
831
832
833
034
835
8130
837
R38
839
840
R4l

842
843
o44
945
4o
a4?
848
849
850
RS51
AS2
853
854
855
856
857
858
59
860
861
862
863
364
865
866
867
968
869
70
871
¥72
873
874
A7s
376
877
878
79
880

881
8982

VSCB DEC/X11 SYSTEM EXERCISER M MACRO M1113

893
984
385
386
887
8886
889
890
891
292
893

003034
003042
003050
003uS6
003064
ouv3nr2
003076
003102
003110

003114
003114
003122
003130
003132
003136
003140

003144
003152
003160
003166
003174
003200
003204
003206
Qu3210
003214
003218
003222
003226
0032390
003232
003236

003240
003246
003254
003262
003266
go3270
003274
003300
003302
003304

003310
003310
003314
003320

003324
003330
003332
003336
0u3i40
203344
003346
003352
003354
003350
003360

012767
016767
016767
012777
016767
V0L 36T
006367
016777
104400

000004
126727
001405
005367
001061
000107

016767
016767
016767
016767
010701
166701
100001
005401
02u127
101025
016701
166701
100001
005401
Q20127
101014

012767
012767
0127¢7
004767
000402
004767
005367
001401
000677
o0uy6?

104417
016701
V42700

020167
103003
066701
000772
020367
101403
160701
900772
000207
000000
000000

020040 007160
007154 007154
U07146 007150
003114 175154
175204 175204
175200
175174
175222 175112
¥u0000"*
000000' 003122
007074 000040
175140
177320
007026 007000
007022 006774
007024 006776
0U7020 006772
006776
007004
000034
uo6756
006764
000034
051103 006754
051501 006750
020110 006744
0V0416
000252
173012
177154
000000"*
174534
176000

000026
000020
000014

000006

MACRO M1113

O03=FERed2 09:43

4s: MOV #20040,83
M0V 83,8342
MOV B3,B3+4
MOV $5TOP2,45TPV
MOV FCD,FCL1
ASL FCut
ASL FCO1

CNTNU: w0V OLUUP,@0PT
EXITS,BEGIN

s
H

PAGE 18

: NULL (SPACE) THE CRASH TEXT,

3 SET STOP VECTOR...
?«+oEXTEND THE FRAME DELAY.

3 START/RESTART DISPLAY.
SEXIT TO MONITOR,

3 CONTINUE HERE unN STOP INTERRUPT.

? MOVE THE BALLS AROUND UNTIL THEY CkASH,

:

STOP2:
PLRQS,BEGIN, 18

183 CMPY 43, a0
BeQ 28
DEC FCO}
BNE 45
JMp DUNE2

8 MOV R8,URB
MOV Rib+2,0RB+2
MoV GB,UGH
MOV GB+2,0G842
MOV Ri,R1
suB GB, k1
BPL «td
NEG R1
(oL 13 R1,#34
BHI 3s
MOV RB+2,R1
sus GB+2,R1
BPL otd
MEG Hl
Cup R1,834
BHI 3s
MoV #"CR,H3
MOV A"AS,83+42
MOV "W ,H3+4
JSR ¥C,UING
SKP2

3s: JSKR PC,MOVE
oeC 11
BEG 58

as3 BP CNTNUY

583 JMP OUNE2

1
: RANDUM WUMBER GETTEK,
:

:

RAND:
RANDS,BEGLN
MOV RANNUM, R
BiC $°C1777,R1

03=FEB=82 09:43 PAGE 10-1
182 CMP Rl,LUkLImM
BHIS 48
ADD LuLlIM, Rl
B8R 1s
232 CMP R1,HILIM
sLUS is
sus HILIM,RL
BR 28
3s: RTS eC
LOLIM: 0
HILIM: O

THEN END=PASS.

MODULE WAIT

QUEUE UP TN CONTINUE AT 18 AND RTI

H

3 ARE WE STILL RUNNING 2?2

: BR IF SO,

H #E'RE DEAD == DISPLAY...

+esAND SIGNAL ALL DUNE.

3 OK, COPY THE ORIGINS.,.
eS80 WE CAN ERASE.

NUW LET'S SEE IF WE'VE,..
«oHAD A CRASH.

¥ DIFF NEG,,.

eesMAKE PUSITIVE.

X DIFF < 34 22

ND, WE'RE 0K (it

YeS, CRASH PUSSIBLE...
7eesCOMPARE Y ORIGINS.

;1F NEG DIFF...

JesoMAKE PUSITIVE.

iY DIFF < 34 27

3 BR IF NOT, W#E'RE STILL OK.

; OTHERWISE...
7eeeSAY “TRASH™ 111!

; MOVE THE WALLS AROUND.
2 OUN'T RUN FOREVER,
: GET UUT EVENTUALLY!

<<VER B>>
<<KVER B>>

SEQ 0023

FOR INTERRUPT.

SEQ 0024



VSCB DEC/X11

895
896
897
998
899
900
901
902
903

¥sSC8 DEC/x11

939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
903
964
965
966
967
968

0033602
003362
Qu3370
003376
003490

003404
003404
V03412
003420
003422
003426
003432
003440
003446
003454
Q03462

0034606
003471
003474
003477
003502
003505
Qu3isSt1)
003513
003518
003521
003524
ou3s27
003532
003535

003536
003542

003546
003552
003550
003%02
003566

003572
V03574
003600
003602
003006

013610

003014
003620
003022
003626
004630

003634
003636
003640
003042
u03bds
003650
003654
V3656

003602
003066
003070
003674
003670

003702

003704
003712
003714
003722
003724

016737
016737
u22620
000167

016737
016737
022620
016700
010067
012767
104405
104401
046767
00uie?

045
126
102
055
lle
040
115
125
115
125
040
117
105
000

200000
6ouQo0

012701
012702
004767
0127014
V12702

061211
021127
101005
012711
005412

SYSTEM FXERCISER

004767

021127
103409
012711
005412
ovaTe?

005721
005722
081211
021127
101005
012711
NUS412
004767

021127
103405
012711
005412
004767

000207

032707
001003
104401
000207

vo?

174754
174744

175760

174732
174722

174652
174446
000010
000000
000000
174624
1161776

040
123
060
055
130
124
105
124
117
114
104
120
104

000000
000000

012176
003536
000010
012210
0v3542°
u00024

000024

000070
001752
001752

v009Seo

000024
00n024
0u0022
y01052
001652

000002

000004
000000

000

000004
000006

000004
000006

174446
000000
003466
174634

040
103
040
040
115
11
117
054
104
108
122
120
045S

174104

003724

SYSTEM EXERCISER M MACRU M1113

M MACRO ™M1113

03=-FEB=~82 u9:43

PAGE 19

SEQ 0025
SNON EXISTANCE MEMORY TRAP HANDLEK
TRP1:
MOV TEMPC, 8¢ MEMERK JRESTORE NUN EXIST MEM ADR
MUV TEMPS, Q¥NEMERR+2 }RESTORE PS
CMP (SP)+,(SP)+ $ADJUST STACK
JHup SErup
TRP2: $LLITRP2 ADDED AT <<KVER B>>!1ll
MOV TEMPC, 28 MEMERR JRESTORE NON EXIST MEM ADR
MOV TEMPS,@¥MEMERR+2 JRESTURE PS
CMP (SP)+,(SP)+ ;ADJUST STACK
MOV ADDRX,RO IGET CSR
MOV RU,CSKA 3PUT INTO CSRA
Mav #10,ERRLYP $LOAD ERROR CODE
HRDERS ,BEGIN,NULL INXM TLIMOUT,MODULE DROPPED
MSGS,BEGIN, 28 sASCI1 MESSAGE CALL
BIC DEVON, T3 $REMOVE FROM LIST
Jmup VUNE2 INEXT.. !
2s: «ASC1Z '% VSCB0 =~- NXM TIMEUUT,MUDULE OROPPEDY’
JEVEN
:
;3 ROUTIME TOU MUVE THE BALLS AROUND UN THE SCREEN,
DX1: 0,0 IDELTAS FUR BALL t...
vX2: 0,0 ?.esAND 2.
MOVES MUV $RB,R}Y JRED BALL ORIGIN...
MOV $OX1,K2 3eseAND DELTA POINTERS.
JSR PC,18
MOV *$GR, K1 ! GREEN BALL ORIGIN...
MmOV BUK2,K2 JeeeAND DELIA POINTERS.
182 ADD (rR2),(PY) JO0LD X + OFLTA X.
CMP (R1),924 SHIT LEFT WALL 2?
Br1 2s IND
MUV 824, (R1) JYES, SET X AT MIN......
NeG (R2) TeesAND REVERSE DEL1A X.
Q3=FER=82 09:43 PAGE 19~}
SEQ 0026
JSR PC,DING 3 "DING"
2s: Cne (R1),8MAXX=24 JHIT RIGHT wALL ??
BLY 3s iNO
MOV *MAXA=24,(R1) JYES, SET X AT MAX...
NEG (x2) JeseAND REVERSE DELTA X.
JSR PC,DING
383 18T (R1)+ :BUMP POINTERS FUR Y'S,
TST (R2)+
ADD (R2),(R1) tuLD Y + DELIA Y.
Chup (K1),824 JHIT FLOOR 27
bl 4s :NO
MUV 124, (R1) JYES, SEI Y AT MIN...
NEG (R2) ?+e<AND REVERSE DELTA Y.
JSR PC,DING
4s: Cnp (R1),#MAXY60=24 ;HLIT CEILING 27
BLU Ss INO
MOV BMAX(60=24,(R1) ;YES, SET f AT MAX...
MEG (R2) JeeoAND REVERSE DELTA Y.
JSR PC,DING
582 FTS PC JEXIT.
DING: BIT #BIT2,SR1 $IF BIT2=% BELL OFF
BNE 1s : EXIT IF "BELL" DISABLED.
mSGS ,BEGIN, BELL ;ASCI1 MESSAGE CALL
182 RTS
BELL: <ASCIZ <>



¥SCB DEC/X11 SYSTEM LXLNCISER M MACRU M1113

$8% PART 1 == DISPLAY CODE

970
M
972
973
974
975
976
977
978
979
980
981
992
983
904
985
986
987
9988
989
990
991

992
993
994
99%
996
997
998
999
1000
1001
1002
1003
1004
1005

003726
003732
003736

003742 ,

003746
003754
003756
003761
003764
003767
003772

003774
004002
004004
004010
004014
004020
004024
004032
004034
004040
004044
004050
004054

100000

176074
177074
152000
170140

114000
103774
104
040
111
040
114

114000
110000
060200
040000
04G200
040000
114000
110000
040200
049000
060200
040000
173401

176474
177474
012320
173000

000540

040
107
040
101
000

000140

000000
020200
000000
000200
001640

000000
000300
000000
020300

000100
111
040

124
040

000140

001540

VU3=FEBe¥2 0934) PAGE 20

.SBTTL #*%& PAKT 1 == OfSPLAY CODE

?

3 SMURGASBORD, UNE FRAME THAT MAS A BIT OF EVERYTHING.
3 FIRST, A DEC LOGU (SOKT
3 AT LOWER LEFT AND UPPER
i
0

SUB 3 CHAR

UBEGING RUWRTICH

SETCB, ACAT
CLRMEM, STIUPN
LOGD: APNT, 540, 100
CHAR!ALL
.ASC12 /D 1 G
APNT, 140,140
LVEC
«WORD Slesk,
«wORD SlesX,
«wORD $1e8X,
«WURD s$1e8X,
APNT,1640,1540
LVEC
«#ORD SiesX,
+wORD SiesX,
«WURD sl+esX,
«NORD si+sX,
STOPI+1

¥SCB VEC/X11 SYSTEM EXERCISER M MACRO M1113 03=-FeEp=82 0

$%8 PART 1

1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1048
1046

004056
0v4dved
V04066
904072
004076
004102
004106
004112
00416
004122

004126
004134

004140
004146

004152

004154
004154
004156
0041060
004162
004104
004166
004170
004172
004174
004176
004200
004202
004204
004206
004210
004212
004214

114000
113774
040576
040436
040000
060436
060576
0604306
040000
040430

114000
100000

114000
100000

173402

107774
057400
053456
040076
073456
077400
073556
040176
053556
130000
004050
044050
044000
064020
064120
044120
165000

-= DISPLAY CUDE

V00500

000000
9004306
000576
000436
000000
020436
020576
020436

000160
000003

gu1520
000001

e v ve ve ve %0 N

OF), THEN VIOLATE THE EDGES
RIGHT.

USE CHAR MODE TO CALL SUBROUTINES.
$¢% REMEMBER THAT THEY %#%%

##% CANNOT BE NESTED LA ad

CHAR CODES 1 = 11, AND 16 < 77

ARE AVAILABLE AS CALL ARGUMENTS,
APPRUPRIATE DL1SPATCH POINTERS MUST
BE SET IN TABLE “ACAT*,

0, KDWRT!CH1
ROWRT!CHZ2, RUWRT!CH3

9:43

3 SET CHAR BASE POINTER.
3 CLEAR SCREEN RAM AND STOP

ITAL

(14
sY
sy

sy

Y
sy

JEXCEED EDGES AT LOWER LEFT...

?essAND AT UPPER RIGHT,

: END OF FRAME 1,

PAGE 21

H
: NOw LONG, AND SHURT VECTURS, AND SOME RELATIVE POINTS.

000002 OCTGNS: APNT,500

000620

000620

LVEC!ALL
+WURD
+wORD
«WORD
«AURD
+4URD
+®UKRD
«wORD
+«WURD

APNT, 160
osug, 1

APNT, 152
osus, 1

STOV1+2

SVECLALL
+WORD
+MORD
«WORD
«wORD
LI
» #ORD
+A0KD
«#ORL
RPNT
+wORD
«80RD
«WORD
«nORL
«wORD
+WORD
LPOP

X3

SIesX,
$iesX,
Sl+sX,
Sil+sX,
Sl+sX,
$lesx,
Skesx,
sies4,

#0520

0,620

X
s)
sY
sy
sY

sy
Sy

slesxesy
SI+sKesy
$lesXesy
S$IvsXeSY
SLesKesy
SlesX4SY
$lesXesyY
$lesXesy

SlesXesy
SiesXesy
SIesXesyY
Sleskesy
SLesxesy
SlesXesy

5 1 LARGE UCTAGON...

ieeeAND 2 SMALL ONES.
3 CALL UCTAGON SUBROUTINE.

; END UF FRAME 2.

SUBRUUTINE FOR SMALL OCTAGON...
eeoCALLED VIA CHAR COOE 1§,

$S REL POINTS IN CENTER,

SEQ 0027

SEQ 0029



VSCB DEC/Xt1 SYSTEM EXERCISER M MACRU M1113 03-FEB~=82 09:43 PAGE 22

ss% PART 1 == DISPLAY CODE SEQ 0029
1048 i
1049 3 NEXT, SHOw GRAPH/HISTO Y IN UPPER LEFT.
1050 t
1051 001240 YVAL = 1240
1052 004216 114000 000100 001240 GRY: APNT, 100, (VAL
1053 004224 113774 LVEC!ALL JORAW BASE LINE.
1054 004226 040340 000000 11340, 0
1055 004232 020344 000000 MXY1344, ©
1056 004236 174104 Gx1t4 X INCR = 4 FUR GRAPH.
1057 004240 127774 GHY !ALL 7 GRAPH Y MODE,
1058 000071 LREPT 71
1059 0!YVAL
1060 YVAL=YVAL+4
1061 JENDR
004242 001240 0lYVAL
004244 001244 0!YVAL
004246 001250 0LYVAL
004250 001254 OLYVAL
004252 001260 0LYVAL
004254 001264 0LYVAL
004256 001270 0LYVAL
004260 001274 0lYVAL
004202 001300 0LYVAL
004264 001304 0!YVAL
004266 001310 0!YVAL
004270 001314 0LYVAL
004272 001320 QLYVAL
004274 001324 01YVAL .
004276 001330 0!YVAL
004300 001334 0!YVAL
004302 001340 . 0lYVAL
004304 001344 0lYVAL
004306 001350 0!YVAL
0u4310 001354 OlYVAL
004312 001360 orYVAL
004314 001364 olYVaL
004316 001370 0:YVAL
004320 001374 0!YVAL
004322 001400 0lYVAL
004324 001404 0lYVAL
004326 001410 0!YVAL
004330 001434 OlYVAL
004332 001420 0!YVAL
004334 001424 0OYVAL
004330 001430 0!YVAL
004340 001434 0!YVAL
004342 001440 0LYVAL
004344 001444 0!YVAL
004346 001450 0lYVAL
004350 001454 0!YVAL
004352 001460 0!YVAL
004354 001464 0lYVAL
004356 001470 0LYVAL
004360 001474 0lYVAL
004362 001500 0tYVAL
004364 001504 0LYVAL
004366 001510 0!YVAL

VSCB DEC/Xt1 SYSTEM EXERCISER M MACRO M1113 03=-FEB-82 09:43 PAGE 22-1

*&% PART i =-- DISPLAY CODE SEQ 0030
004370 001514 Of{YVAL
004372 001520 0lYVAL
004374 001524 0!YVAL
004376 0015130 QLYVAL
0U4400 001534 OlYVAL
004402 001540 OlYVAL
004404 001544 0!YVAL
004406 001550 OLYVAL
004410 001554 O1YVAL
004412 001560 OLYVAL
004414 0QuiS64 OlYVAL
004416 001>70 OlYVAL
004420 001574 QlYVAL
004422 001600 0lYVAL
1062
1063 001240 YVAL = 1240
1064 004424 150000 001240 HSY$ SETHB,YVAL ; SET HISTO BASE LINE,
106S 004430 114000 000130 001240 APNT, 130, YVAL
1066 004436 174110 GX1:10 31X INCR = 14 FOR HISTU.
1067 004440 127774 GHY !ALL
1068 00V0N «REPT 31
1069 HST!YVAL
1070 YVALSYVAL+10
1071 +ENUR
0044432 041240 HSTIYVAL
V04444 041250 HST!YVAL
0U4d440 041260 HST!YVAL
004450 041270 HST!YVAL
004452 041300 HST!YVAL
004454 041310 HST!YVAL
004456 041320 HS{!YVAL
004460 041330 HST!YVAL
004462 041340 HST!YVAL
004464 041350 HST!YVAL
004460 0411360 HSTLYVAL
004470 v41370 HST!YVAL

004472 041400 HST!YVAL
004474 041410
004476 041420

004500 041430 HSTLYVAL
004502 041440 HSTL!YVAL
004504 041450 LYVAL
004506 041460 HST!YVAL
004510 041470 HSTL1YVAL
004512 041500 HST!YVAL
004514 041510 HST{YVAL

004516 041520
004520 041530
004522 041540 HST!YVAL

1072 004524 173403 STUP1+3 ; END DF FRAME 3.

P



VSC8 DEC/X11 SYSTEM EXERCISER 4 MACRU M{113 03-PeBe82 U916} PAGL 23

88 PART |

1074
1075
1076
1077
1078
1079
1080
1081
1082
1093
1084
1008S
1086
1087

VSCB DEC/X11
s&% PART 1

1088
1089
1090
1091
1092
1093
1094
1095
1096
1097

1098

004526
004534
004536
004542
004546
004550

004552
004554
004556
004560
004562
004564
004566
004570
004572
004574
004576
004600
004602
004604
004000
004610
V04612
QU4614
0046te
004620
004n22
004624
004626
QU460
004632
004034
004636
004640
004642
004644
00404s
004650
004652
004654
004656
004660
004662
V04664
004666
004670
004672
004674
004676

004700
004702
0var04
004706
004710
004712
004714
004710
V4720
004722
004724
004726
004730
004732

004734
004740
004746
004750

004752
004754
004756
004760
004e762
004764
004700
004770
ouerTT2
004774
004770
005000
005002
005004
0u5006
005010
005012
005014
005016
005020
205022
005024
005026
005030
005032
¢05034

001340
114000
113774
040000
000000
174104
123774
000071

001340
001344
001350
001354
001360
001364
001370
001374
001400
001404
001410
001414
001420
001424
001430
001434
001440
0014344
001450
001454
001460
001464
001470
001474
003500
001504
001510
001514
001520
001524
00¢1530
001534
001540
001544
001550
001554
001560
001564
001670
001574
001600
001604
001610

001614
001620
001624
00lo30
001634
001640
001044
001650
001654
00106V
001664
001670
001674
001700

001340
150000
114000
174110
123774
00001

041340
041350
041360
041370
041400
041410
041420
041430
V41440
041450
041460
041470
-041500
041510
041520
041530
041540
041550
041560
041570
041600
041610
041620
041630
041640
173404

=« DISPLAY CODE

001340 000100

000340
V20344

201340
401340 000130

?
3 NEXT, GRAPH/HISTO X IN LOWER RIGHT,

XVAL = 1340

GRX:

SYSTeM EXERCLISER M MACRO ™M1113
-« DISPLAY COOE

APNT,XVAL,100
LVEC!ALL
1o, 340
0, MXY!344
GYIM4
GHX ! ALL
<REPT n
0LXVAL
XVALEXVAL+4
+ENDHR
0!XVAL
O!XVAL
0:XVAL
0lXVAL
0IXVAL
QLXVAL
0lXVAL
GlXVAL
0{XVAL
OiIXVAL
OiXVAL
QLXVAL
ULXVAL
GIXVAL
OLXVAL
OIXVAL
OLXVAL
OLXVAL
VIXVAL
OD1XVAL
ULAVAL
QIXVAL
QIXVAL
OlXVAL
UIXVAL
O!XVAL
OLXVAL
OLXVAL
0! XVAL
0LXVAL
OIXVAL
OLXVAL
OLXVAL
OLXVAL
O!XVAL
0!XVAL
0lXVAL
0IXVAL
0LXVAL
0lXVAL
O!XVAL
0LXVAL
OLAVAL

0leFru=82 09:42

QiXVAL
OLXVAL
OlXVAL
OLXVAL
OlXVAL
VIXVAL
OlXVAL
OlAVAL
UIXVAL
OlXVAL
OLXVAL
UIXVAL
VIXVAL
OLXVAL

XVAL = 1340

HSX:

SETHR , XVAL
APNT, XVAL, 130
GY1:10
GHX!ALL
+REPT 31
HSTL{XVAL
XVALSXVAL®+10
+ENDR
HSTIXVAL
HST!XVAL
HSTLIXVAL
HSTIXVAL
HSTLXVAL
HST!XVAL
HSFLXVAL
HSTIXVAL
HST!XVAL
HST!XVAL
HST!XVAL
HSTIXVAL
HSTIXVAL
HST{XVAL
HSTL1XVAL
HSTIXVAL
HST!XVAL
HSTIXVAL
HSTIXVAL
HST!XVAL
HSTIXVAL
HST!XVAL
HSTIXVAL
HSTIXVAL
HSTIXVAL
STOPI+4

PAGE 23-1

JDRAW BASE LINE,

3Y INCR = 4 FOR GRAPH,

SET HISTU HASE LINE.

;Y INCR = 10 FUR HISTO.

END OF FRAME 4.

SEQ 0034

SEQ 0032



VSC® DEC/X1] SYSTEM EXEKCISER M
#$3% PART | == UISPLAY CODE

1100

1101

1102

1103

1104

1105

1106 005036 114000 000400
1107 005044 136340

1108 005046 005132¢

1109 005050 1064000

1110

1111 005052 114000 000300
1112 005060 1137400

1113 005062 005132

1114 005064 164000

1115

1116 005066 114000 000540
1117 005074 134010

1118 005076 005132'

1119 005100 164000

1120

1121 0uS1u2 114000 001040
1122 005110 135010

1123 005112 005132

1124 005114 173405

1125

1126

1127

1128

1129

1130

1131

1132

1133

1134

1135 005116 114000 000376
1136 005124 100000 000002
1137 005130 173400

1138

1139

1140

1141

1142 005132

1143 005132

VSCB DEC/X1t SYSTEM EXERCLSER M
$%% PART 2 == DISPLAY CODE

1185

1146

1147

1148

1149

1150

1151

1152 012136 176050 176434

1153 012142 177050 177434

1154 012146 173000

1155

1156 012150 116000

1157 012152 00U000 000000

1158 012156 100000 000003

1159 012162 114000

1160 012164 00CV0G 000000

1161 012170 100000 000003

1162

1163 012174 116500

1164 012176 000000 000000

1165 012202 100000 00OVO)

1166 V12206 117140

1167 012210 000000 000000

1168 012214 100000 000003

1169 012220 103774

1170 012222 040 040
012225 040 040

1171 012230 117774 000000

1172 012236 110000

1173 012240 041776 000000

1174 012244 040000 001670

1175 012250 061776 000000

1176 012254 040000 021676

1177

1178 012260 104002

1179 012262 164000 164000

1180 012266 173400

1181

1182

1183

1184 012270

1185 012270 104000

1186 012272 022124

1187 012274 044000

1188 012276 043014

1189 012300 040020

1190 012302 063014

1191 012304 064000

1192 012306 063114

1133 U12310 040120

1194 012312 043114

1195 012314 002024

1196 012316 165000

MACRO M1113 03-FEN=82 09:43 PAGE 24

SEQ 0033
H
; NEXT SHOW BLIT MAP MUDE ) AT BOTTUM CENTER.
; AND BIT MAP MuLE 0 AT TOP CEMNTER.
?
: DUN'T FORGET (U FILL THE BUFFER FIRST,
i
000240 B1l4: APNT, 400,240 i 4 UN 4 JFF FOR 340 PIXELS.
BM14!340
OBUFR
DNUP
000340 B18: APNT, 300, 340 ! 2 UN 2 QFF FOR 400 PIXELS.
BM181400
DBUFR
DNOP
001340 BO4: APNT, 540, 1340 3 4 BIT X 32 SUUARE,...
BMO4IMI21EX2 ?.e EXPANDED X 2,
DBUFR
DNOP
001340 BoUB: APNT, 104v, 1340 3 8 BIT X 32 SQUARE...
BMOSIM321EX2 5 eesEXPANDED X 2,
DBUFR
STUPI1+5 3 END OF FRAME S,
B
3 FINALLY, AT ODEAD=CENTER:
; VERTICAL COLOR BARS == NUMBEK OF CULORS/SHADES DEPENUVANT
; UPUN JMAGE MEMORY SIZE AND PRESENCE (UR ABSENCE) OF THE LUT,
3 1F ALL 256. GREY=SCALE LEVELS ARE ACTIVE, WE'LL HAVE ONLY
3 1 VECTOR PER LEVEL
; BUFFER REQULRES <255,%5>+2 wORDS.
H
000476 BARS: APNT, HAFX=400, HAFY60-240
bsun, ¢ ; EXECUTE CODE IN BUFFER.
STUPI+6 ; END OF FRAME o,
B
¢ LDISPLAY CUDE BUFFER.
7 SHARED BY THE ©1T MaP AnD BARS ROUTINES,
H
SuUB.2: ; SUBRUUTINE CALL FUR "BARS",
DBUFR: .BLAW <256.%5>42
MACRO M1113 03-FER-42 09:43 PAGE 25
SEQ 0034

+SBTTL *#%% PART 2 == DISPLAY CODE

OISPLAY FILES FUx BUUNCING BALLS.

IMAGE MEMORIES AKE IN R/w MODE INITIALLY.

I¥ ®/w MODE SELECTED, USE Bl1A AS ENTRY.

OTHER&ISE, RECONFIGURE 1M'S AT Bl, AND USE 82 AS THE ENTRY.

T ae s wr v e ve

13 REAU!CHU, WRTI!CH1 : DYNAMLIC MODF, RESET IM'S,
HEAD!CH2, wRTICH3
STUPN

B1A: APNTINUNE ! READ/WRIIE MUDE...
URB: 0,0 5 eesERASE TLO IMAGE...
osus, 3
APNT
0GB 0,0
osus, 3 ?ees AND FALL THRU,

B2: APNT!{RED : DYNAMIC MODE...
RB: 0,0 $ees REURAW NEW LMAGE.
Dsus, 3
APNT!GRN
Go: 0,0
DSUR, 3
CHAR!wHlle
040 B3: LASCIT 7/ / : "CRASH" [F THAT'S THE CASE.
040
00000U APNTIwWHITE, O, O : FINALLY, REFRESH THE FRAME,
LVEC
LeMAXX, O
1+0, MAXY00
I+MXY+MAXX, O
140, MXY+MAXYOO

B4: SYNC+1 3 "SWICHICLRMEM"™ If DYNAMIC.
DNOP, ONUP
STUP1

H

: OCTAGON SUBROUTIWE,

SuB,.3: : CALL ViA CHAR CODE 3.
SVEC SDRAW CCW FRUM LO LEFT CORNER.

+HORD SI+8X+SY
+WUORD SlesXesY
JNORD SlesXesy
+«WORD SlesXesY
.WURD SLesXesY
«WURD SLl+sXeSY
+WORD S1+SX+sY
+w0RD SlesXesy
«#URD Si+SXesY
«wURD SI+sXesY
vePLP

«



VSCB DEC/X11 SYRTEM EXERCISER N MACRO mM1133 03«FEB=82 09143 PAGE 26

®%8s ASCII CHARAZTER

1198
1199
1290
1201
1202
1203
1204
1210
1211
1212
1213
1214
1215
1216
1217
1219
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259

012320

012344
012352

Q12420
012422
012424
012420
012430
012432
012434
012436
u12440
012442
012444
012446
012450
012452
012454
0124Se
012460
012462
012404
012466
012470
012472
012474
012476

012500

012502
V12504
012506
012510
012512
vi2514
012916
012520
012522
012524
012526
012530
012532
012534
012536
012540
012542

012720'

012420
012344
012722*
012352
012732
012420°'

012746’
012754"
012772¢
013010"
013036°*
213070°
013130
013170
a13202¢
Q13220°
013230’
013200
013276’
013310
013322
013332
013346
013400°
013420
013452
v135127
013532¢
013562
013614*
013634
G13704"*
013734
013752°
013770*
014004°
014022
014034
n14062"
014116’
014142
014176
014224°
014240
014254
014272
014310
014330

ADDRESS TABLE AND SUBP1X

«SBTTL *%$ ASCII CHARACTER ADDRESS TABLE AWD SUBPIX

$THE FOLLUWING 128, wORDS CONTAIN THE CHARACTER SUBPIX
$STARTING ADURESSES. 0=37 ANU 140-177 ARE NULL FOR NUWw.

: (EXCEPT FUR 12 AND 15)
ACAT:  ..WULL 1037 ARE NULL (NLISTED).
ssvecs. JSAVE PC, BACK UP AND...
LIACAT+<1282>
voLF fue. INSERT LINE FEED...
VSACAT+<1542>
..CR ..AND CARKIAGE RETURN ADDRESSES.

«3ESVPC ESTORE PC
«eSPC 3SPACE

+«EXC PEXCLAM

e WUO ;OUUBLE QUOTE.
o« o NUM JNUMBER SIGN
s« DOL $OOLLAR

«sPCT SPER CENT
+«AND 3 AMPERSAND
«eWlO1 ISINGLE QUOTE
««LPAR ILFT PAREN

« o« RPAR 7RT PAREN
«+AST SASTERLISK
+ePLS :PLUS

« o ATS JAT SloN

VSCB DEC/X11 SYSTEM EAERCISER M MACRO M1113 03=FeB=B82 09:43 PAGE 26-1

#3%% ASCI1 CHARACTER ADDRESS TABLE

1260
1261

1202
1263
1264
1265
1206
1267
1268
1269
1270
1271

1272
1273
1274
1275
1276
1277
1279
1279
1290
1281
1282

012544
012546
012550
012552
012554
012556
012560
012562
012564
012566
012570
012572
012574
012576
012600
012602
012604
012006
012610
012612
012614
V12016
012020

014352°
014372°
014410’
014424
014442
018462*
U14532°
014534°
014550°
014564°
014622°
014v040"
Ul4662"
014702°
014722
U14746'
014772°
015014"
015032'
015050"
015uen!
015102
012720°

AND SURPIX

JLFT BRACKET

$BATK SLASH

T BRACKET

s CARRUT

JUNDERSCORE

5140177 ARE WULL (NLISTED).

SEQ 0035

SEQ 0036



VSCB DEC/XI1 SYSTEM EXERCISER » MACRO M1113 03=-FEB-82 09:43 PAGE 27
¢33 ASCI1 CHARATTER ADDRESS TABLE AND SUBPIX

1289
1290
1291
1292
1293
1294
1295
1296
1297
1294
1299
1300
1301
1302
1303
1304
1308

012720

165000

THESE ARE THE CHAR SUBPIX ROUTINES,

EACH 1S BUILT UM A4 5 X 7 DOT MATRIX (ALA VIUS),

<CR> WILL INVOKE A "STOP", CPU MUST CALCULATE THE START
CO~DRDS FOR NEXAI LINE, STUFF IN ",,CRX AND ,.CRX+2" AND
RESUME, TO XCT PSULLO=CRLF.

THE FULLOWING MACRU (SXY4) APPLIES A 4X SCALE FACTOR AT
ASSEMBLY TIME TU YIELD A CHAR SIZE OF 30 X 40 (OCTAL)
wHICH PRODUCES A MeEDIUM SIZE CHAR FONT.

e ve % te Se e we e e v

«MACRO SXY4 A,8,C
SxyY A,b%4,CH4
<ENDM SXY4

++NULL: DPOP $ALL UNDEFINED CHARS EXIT HERE.

3%%8%%%8 CHAR SET IS .NLISTED #%333536sxs

VSCB DEC/X11 SYSTEM EXERCISER M MACRO Mt113 (U3=-FEB=82 09:43 PAGE 28
LEVEL LUMINANCE (GREY=SCALE) lAsLE

ss% 256
1879
1980
1891
1982
1883
18384
1895
1R80
1887
1888
18H9
1890
1891
1892
1893
1894
189S
189¢
1897
1898
1899
1900
1901
1902
1903
1904
1905
1900
1907
1908
1909
1910

1911

015112
015112
015120
015122
@i151130
015132
015140
U15142
015150
015152
015160
015162
0t5170
@15172
015200
015202
015210
915212
015220
015222
015239
015232
015240
015242
015250
015252
015260
V15262
015270
015272
015300
015302
U19310
015312
015320
015322
015330
015332
015340
015342
015350
©153%52
015360
015362
015370
015372
015400
015402
015410
015412

000000
000001
0u1400
001001
002400
000402
003400
000003
003001
002420
000004
006000
001040
700005
VU3003
005020
002404
001441
003004
002405
000007
001061
000100
002025
001V44
0400501
007440
Govo12
0v0Su2
002411
005407
001065
0u0140
002031
001066
000505
007444
000016
003014
000125
000n17
000200
000126
003506
001072
002102
002030
003126
002163

000400
000401
000002
002401
002020
V05400
006400
002040
000060
002023
004440
Q00010
002407
001063
003500
000503
000014
002413
002540
003504
002160
Q03142
001600
000220

005101

001uV0
002000
003vo00
004000
Q05000
003002
002403
007400
V00006
001042
002024
000462
000011
000120
001064
002030
000504
000015
000160
002541
0020134
002161
007066
001601

002563

.SBTIL  #%% 256 LEVEL LUMINANCE (GREY-SCALE) TABLE

THIS JA A TABLE UF 256 (8 B1TS) LUMINANCE VALUES
WHICH SHOULD PRUDUCE A LINEAR 12 BIT GRE{~=SCALE.

UN (HE GREY=SCALE, 36 = BLUe, 120 = KED, AND 230 = GREEN,

H
LUMTBL:

0, 3006, 10v0, 1
1400, 401, 2000, 1001
2400, 2, 3000, 402

3400, 2401,  4v00, 3

3001, 2020, 5000, 2420

4, s400, 3002, 6000

1040, 6400, 2403, S

3003, 2040, 74060, 5020 : LEVEL 37
2404, o0, o, 1441

3004, 2023, 1vaz, 2405

7, 4440, 2024, 1061

100, 10, 402, 2025

1044, 2407, 11, 501

7440, 1063, 120, 12

502, 3500, 1004, 2411

5407, 503, 2030, 1065 i LEVEL 77
140, 14, 504, 2031

1066, 2413, 15, 505

7444, 2540, 160, 16

3014, 3504, 2541, 125
17, 2160, 2034, 200
126, 3142, 2161, 3500
1072, 1600, 7060, 2162
20138, 220, 1601, 3128 ; LEVEL 137

2163, Sist, 25n3, 131

SEQ 0037

SEQ

0038



V¥8C8 DEC/X11 SYSTEM EXERCISER M MACRG M1113 03-FEB-82 09343
208 256 LEVeL LUMINANCE (GREY=SCALE) TABLE

1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1928
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939

015420
015422
015430
015432
015440
015442
015450
015452
015460
015462
015470
015472
015500
015502
015510
015512
015520
015522
015530
015532
015540
015542

. 015550

015552
015560
015562
015570
015572
015600
V15602
015610
015612
015620
015622
015630
015632
015640
015642
015650
015652
015660
015062
015670
015672
015700
015702
015710
015712
015720
015722
015730
015732
015740
V15742
015750
015752
015760

ovo131
004600
00v240
000132
001222
004220
002166
003513
003132
003040
003223
000607
000210
005476
001154
004152
002172
003517
000646
002173
000157
000647
QU274
005554
002703
000267
003647
000360
004031
002177
001634
ouve?1
000272
001617
004300
000273
003653
001237
001256
0u7615
003345
000731
Q01747
006235
0naloa
000277
005330
002714
007745
001370
003277
002334
005714
004751
002717
Q5715
001373

000513

003146
004074
V00200
001152
003567
002243
004660
000320
001230
007624
o023
003265
001741
v05213
003651
006266
007232
004235
001312
0076106
002333
003275
005712
004366
o0v2371
006276

004752

005162
002165
004602
004075
002477
000300
005241
003153
004117
002855
000340
002213
004612
002266
005703
005170
001362
000655
004743
005237
002712
003656
002332
003276
007364
004367
001372

“006277

4600,
132,
4220,
asi3,
3640,
607,
5476,
4152,
3517,
2173,
647,
5554,
207,
360,
2177,
o71,
1617,
273,
1237,
7615,
731,
6235,
277,
2714,
1370,
2334,
4751,
5718,

VSCB DEC/X11 SYSTEM EXERCISER M MACRU M1113
LEVEL LUMINANCE (GREY=SCALE) TABLE

*8¥ 256
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949

1950

015762
015770
015772
016000
016002
uisulo
016012
016020
016022
016030
Gl1e9032
016040
016042
016050
016052
010060
016062
010070
016072
016100
016102
016110

004371
002337
001374
004754
007752
001787
0U4755
004374
007372
007754
005374
007337
006356
007374
0047170
004377
00737%
002777
006776
006377
007776
0077277

007307
004372
00137s
007753
003357
002776
005357
007756
006376
005777

006777

004753
008717
004373
005337
006355
005774
V04376
006757
007757
006376

007377

437,
1374,
7152,
4755,
13712,
5374,
6356,
4776,
737%,
6776,

1776,

513,

3140,
407e,
260,

1152,
3567,
2243,
4660,
320,

1230,
7624,
2321,
3205,
1741,
5213,
3651,
6266,
1232,
4235,
1312,
Tete,
2331,
3275,
s7112,
4360,
2311,
6270,

4752,

5162,
2165,
46902,
4075,
2411,
300,

5241,
3153,
4117,
2555,
340,

2213,
4612,
32060,
5703,
5178,
1302,
055,

4743,
5237,
anaz,
3oS6,
2332,
3276,
7364,
4307,
1372,

0277,

U3-FER=B82 093143

7367,
4372,
1375,
7753,
3387,
2176,
5357,
7156,
6376,
5117,

6777,

4753,
5717,
4373,
5337,
0355,
5774,
4370,
0757,
71517,
6376,

1377,

PAGE 28=1

240

1422
2160
3132
3223
210

1154
2172
646

157

2574
2703
3047
4631
1634
272

4360
3653
1256
3345
1747
4364
5330
7745
3217
5714
27117
1373

PAGE 28-2

2337
4754
1757
4374
7754
1337
7374
4377
211
6377

1717

H

H

i

:

LEVEL 177

LEVEL 237

LEVEL 277

LEVEL 337

LEVEL 37/

SEQ 0039

SEQ 0040



¥SCB DEC/X11 SYSTEM EXERCISER M MACRU M1113

*¥% PATCH AREA AND END

1952
1953
1954
1955
1956
1957
1958
1959
1960
1961

016112

016212'

000001

VSCB DEC/X11 SYSTEM EXLRCISER M
SYMBNL TABLE

ACAT
ACSR
ADDBAS=
ADDR

»
c
=

"N

®
-
-
~
L T I T T R TR T TR T T TR I T}

-3

=

-

>
[ T

@®
-
o
S
73

"

n

x

=)
[ T

012320R
000102R
VY0010
000UV06R
000300R
001000
003774
114000
000106R
000104R
000110R
000336k
005116k
UO000OR
0u3724R
000001
000002
002000
G040v0
010000
020000
040000
100000
000004
000010
0QUu20
000v40
000100
000200
000400
001000
002170
000756R
134000
135000
130000
137000
104407
000012R
0UV01 3R
104421
005060R
VUS102R
012136R
012150R
005036R
005052R
012174R
012222R
012260R
001564R
104412
100000
000000
000400
001000
001400

CLRMEM2
CNTNU
CUNF1G
CSRA
Ciim =
CUIDFF=
culs
CUOFF =
Cuon =
CURD =
DATCKS=
DATERS=
DBEGIN
DBUFR
DEVON
DING
OIVCHK
DJMP =
pLOOP
ONOP =
DUNE]
DONE2
oec
LPOP =
DRR

DSR
DSTRT
osup =
DviILt
ox =
UXR
0X1
LXx2
oYL
DYN]
DYR
EABITS

™
>
«»
x
>
U

+SBTTL

;lTCH:
LASTAD=

»SBTTL

MACRU M1113 O03~FEb=82 09:43

170140
003102R
V0QOS6R
000100R
146010
146012
146013
146040
146060
146100
104411
104404
003726R
005132R
000304R
003704k
000306KR
160000
000330R
164000
002454R
002464R
0U0222R
165000
000224R
000224R
000326R
100000
000014R
000002
000226R
003536R
003542R
000002
000004
000230k
000324R
104413
104410
000106R
104400
000050
000060
000010
00002V
000274R
000276R
Q00272R
002076R
002106R
002116R
V02130R
002224R
012210R
000100
104415
120000

ss% PATCH AREA ANV END

«BLKw

#343%4% TH « TH = TH <« TH = THAT'S ALL FOLKS

«END

Gy £
GhASCL
GRN s
GRX

GRY
GwbUFs=
GX{
GY1
HAFX
HAFY
HAFY50=
HAFY®60=
HILIM
HRDCNT
HRDERS=
HrOPAS
HS1 £
HSX

HSY
HUES

1 =
iCONT
ICOUNT
1DwuM
INIT
INTK
JSMY
JSsV
Jso
Jsi
Js2
Js83
LASTAD
LoI
LOR
LOUN
LMR
LUGO
LoLin
LREAD =
LSET =
LSR
LUMTBL
LUTFLG
LUTIN
LuTy
LVEC
Lo
MAP22s
MATCH
MAXX
MAXY
MAXYSO=
MAXYEO0=
MEMERR=
MODNAM
MOLSP

“

[

03=FEB=82 09143 PAGE ¢9

PATCHES GD HERE.

40

124000
VU0B26R
uu3140
QU4526R
VU4zZ16R
1v4414
174100
174100
wuu?te
Vuo776
000776
uu073e
QU3I36UR
UUUG44R
104405
000050R
040000
YU4734R
V04424R
VU2354R
040000
G000V 36R
U00040F
0v0122F
0U0030R
000120k
Gu0242k
000246k
Uuovoo
vL0400
ULlL00
001400
vi6212R
002000
OV0234R
100000
000236R
v03746R
U033S6R
010000
010000
000232k
015112R
000262R
VOL256R
000250k
110000
Yu20U0
104416
VU0 344R
001776
001776
Q1776
001676
V00004
00000uUR
0U0222R

PAGE 29=1

T R T T ]

END UF MODULE.,

003546R
104403
104402
104401
020099
000100
020000
000002
IRV
000000
000001
001774R
002000
0gouoo0
004056R
012164R
001042R
000000
012152R
104420
000322R
001632R
002546R
0G0034R
002536k
016112R
000v04
00%726
022626
176000
000000
000000
000040
000100
000140
000200
000240
000300
000340
1777176
177776
005746
024646
003310R
104417
00UU54R
012176R
176074
176076
176050
002500
000332R
000334R
002012R
001064R
001026R
0000S6R

EEREEE

RES2 000060R
RPNT = 130000
RSTRT 000112R
R256 2 000100
Rb =%000006
R7 =%000007
SAVDPU 000452R
SBADR 000102R
SOPT 000252R
SDSR 000254R
SDXR 000256R
SDYR 000260R

SETCB = 152000
SETHB = 150000
SETMEM= 170100
SETRR = 000014

SETUP 001364R
SHADES 000674R

SIOFF = 171000
SION = 171400
SKP1 = 000401
SKP2 = 000402
SKP3 = 000403

SLOR 000266R
SLMR 000270R
SLSR 000264R
SOFCNT  000042R
SUFELRS= 104406
SOFPAS 000046R
SPUINT 000032R
SPSIZ = 000040

SRl 000016R
SK2 000020R
SR3 000022R
SR4 000024R

START 001000R
STAT 000026R

STOP = 172000
STOPI = 173400
STOPN = 173000

STOP1 002022R
5TOP2 003114R
STPV 000240R
SUB.1 004154R
sus.2 005132R
suB,3 012270R

SVEC = 104000
SVRO 000062R
S¥R1 000064R
SVYR2 000066R

SVR3 000070R
SVR4 000072R
SVRS 000074R
SVR6 000076R
SWE = 000010
SWITCH 000344R
SWTCH = 170200

SEQ 0041

SEQ 0042

2
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SYMBOL TABLE SEQ 0043
SYNC = 164001 wpTU 0001 14R eeCH V12732R 014424R «eSS 014564R
SYSCNT 000052R WHITE = 003774 ««CRT 015066R 0133108 oo TT 014622R
TEMPC 000342R wR1 = 176034 o«CHX 012740R 014442R 015102R
TEMPS 000340R WRT) = 176036 .o DU V142240 012720R 014640R
TIMOUI U00366R XFLAG VU000SR +«UL Q13036R 013010R 014662R
TOTY 000244R XVAL = 001650 ) 013322R 014462R 014702R
TRPOFP= 000022 YVAL = 001550 U14246R 013070R 034722R
TRP1 003362R (2 = 000000 U14004R 013260R 014746R
TRP2 003404R $SVPC = 0124208 ++EXC U12754R 014512R 014772R
10 000310R X + 002000 o FF U14254R 01453 4R 013346R
T 0003t2R 131 = 000000 +¢GG 014272R 014034R 013400R
T2 00031 4R Y.L 014116R «oHH 0314310R 012772R 013420R
T3 0003168 «« AND 0331308 oo ll V14330R 013170R 013452R
UNxLI 000512R «oAST 013236R vedJ V14352R 014022R 013512R
VADDR v00320R «oATS 014062R oo hK 014372R 015050R 013532R
VECBAS= 000020 «oBB 014142R «+LANG 013770R 013220R 013562R
VECTOR 000010R +oBSLH 015032k +oLBRK U15014R 014550K 013614R
VECIXX 000302R «CC 014176R ooLF 012722R 013752R .88 013634R
WASADR 000104R seCMA 013276R eoll U14410R +«SLSH 013332R e 99 013704R
WOFR 000116R ««COLN  013734R +eLPAR 013202R « s SPC 012746R
. ABS. 000000 000

u16212 001

ERRORS DETECTED: ©

VIRTUAL MEMORY USED: 8480 WORDS ( 34 PAGES)
DYNAMIC MEMORY: 9786 WORDS ( 37 PAGES)
ELAPSED TTMET 00:02:47








